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Text:

        LEADVILLE BEGAN AS A GOLD CAMP IN 1861 WHEN PROSPECTORS WORKING THE
        CHANNELS OF ARKANSAS RIVER TRIBUTARIES FOUND GOLD-BEARING PLACER
        DEPOSITS IN CALIFORNIA GULCH, EAST OF THE PRESENT TOWN.  THE
        PLACERS WERE NOT EXTENSIVE AND PRODUCTION DECLINED RAPIDLY.  SOME
        SMALL GOLD-BEARING LODE VEINS DISCOVERED ALONG THE GULCH HELPED TO
        KEEP THE CAMP FROM DYING OUT COMPLETELY AFTER 1868.  IN 1874, TWO
        MEN, CURIOUS ABOUT THE "HEAVY SAND" THAT INTERFERED WITH THE
        RECOVERY OF GOLD IN THE PLACER SLUICE BOXES, INVESTIGATED THE
        COMPOSITION OF THE MATERIAL.  IT PROVED TO BE SILVER-BEARING LEAD
        CARBONATE.  EXAMINATION OF OUTCROPS ON NEARBY HILLSIDES DISCLOSED
        THE SOURCE OF THE MINERAL, AND LEADVILLE'S IMPORTANCE AS A MINING
        DISTRICT DATES FROM THIS DISCOVERY.

        AS THE SEARCH FOR ORE BECAME WIDESPREAD, EXTENSIVE REPLACEMENT
        DEPOSITS OF LEAD AND SILVER AND, LATER ON, RICH GOLD ORES
        ASSOCIATED WITH FISSURE VEINS WERE FOUND.  COPPER, USUALLY
        ASSOCIATED WITH THE GOLD ORE, ASSUMED MINOR IMPORTANCE.  ZINC AND
        MANGANESE MINERALS OCCURRED WITH THE LEAD-SILVER ORES; THEY WERE OF
        LITTLE VALUE IN THE EARLY DAYS, BUT WERE LATER MINED EXTENSIVELY.

        AS THE MINES WERE DEEPENED AND MINING AREAS EXPANDED, DRAINAGE
        BECAME AN ECONOMIC FACTOR IN THE OPERATIONAL COSTS, PARTICULARLY
        DURING PERIODS OF DEPRESSED METAL PRICES OR LABOR UNREST.  THE YAK
        TUNNEL, WHICH STARTED IN 1895 AS AN EXTENSION OF THE SILVER CORD
        TUNNEL, EVENTUALLY REACHED A LENGTH OF 3-1/2 MILES AND WAS THE
        FIRST OF TWO MAJOR EFFORTS TO IMPROVE DRAINAGE.  THE SECOND MAJOR
        EFFORT, THE LEADVILLE DRAINAGE TUNNEL, WAS STARTED IN 1943 AND WAS
        FINALLY COMPLETED AS FAR AS THE NEW MIKADO SHAFT NEAR STRAY HORSE
        GULCH IN 1952.....

        DEPRESSIONS OCCURRED IN 1893, 1907, AND 1930-34.  LABOR TROUBLE
        OCCURRED IN 1896, 1897, AND 1919.  DURING THESE TIMES, THE MAJORITY
        OF THE MINES IN THE LEADVILLE DISTRICT WERE CLOSED AND FLOODED.
        MINING ALSO WAS CURTAILED BY LOW METAL PRICES AND BY DEPLETION OF
        ORE RESERVES, WHICH WERE NOT MAINTAINED IN ADVANCE OF MINING;
        THEREFORE, ECONOMIC PRODUCTION LEVELS COULD NOT BE MAINTAINED.

        WITH THE ADVENT OF WORLD WAR II, OPERATING PROPERTIES IN THE
        DISTRICT INCREASED PRODUCTION AS A RESULT OF THE FEDERAL
        SUPPORT-PREMIUM PRICE PAID FOR COPPER, LEAD, AND ZINC.  DURING THE
        WAR, THE MAJOR PORTION OF THE RECORDED PRODUCTION CAME FROM
        PROCESSING OLD DUMPS BY THE ORE AND CHEMICAL COMPANY AND JOHN HAMM
        MILLING COMPANY; HOWEVER, PRODUCTION INCREASES WERE RECORDED FROM
        THE RESURRECTION NO. 2, FORTUNE, ECLIPSE, AND HELLENA SHAFTS, AS
        WELL.  ORE OUTPUT PRACTICALLY CEASED AFTER 1957 WHEN THE IRENE
        SHAFT WAS CLOSED DUE TO LOW METAL PRICES.

        IN 1965, A JOINT VENTURE BETWEEN ASARCO INCORPORATED AND
        RESURRECTION MINING COMPANY REOPENED THE IRENE WORKINGS AND
        SUBSTANTIAL ORE RESERVES WERE PROVEN IN THE DOWN-DROPPED BLOCK IN
        THE EASTERN PORTION OF THE LEADVILLE DISTRICT BORDERED BY THE BALL
        MOUNTAIN, WESTON, AND GARBUTT FAULTS.  IN 1969, A NEW SHAFT, THE
        BLACK CLOUD, WAS SUNK IN IOWA GULCH TO ACCESS THE NEWLY FOUND ORE
        RESERVES.  THE BLACK CLOUD MINE AND MILL WENT INTO PRODUCTION IN
        APRIL 1971 AND HAS OPERATED CONTINUOUSLY SINCE THAT TIME.  THE
        OTHER SIGNIFICANT MINE TO OPERATE IN THE DISTRICT SINCE THE
        RESURRECTION MILL SHUT DOWN IN 1957, IS THE SHERMAN MINE AT THE
        HEAD OF IOWA GULCH.  THIS MINE, NOW OWNED BY THE LEADVILLE
        CORPORATION, WAS OPERATED BY DAY MINES AND THE HECLA MINING COMPANY
        BETWEEN 1976 AND 1984, AFTER WHICH IT WAS SHUT DOWN FOR ECONOMIC
        REASONS.



   THERE ARE CURRENTLY A FEW ACTIVE, MODERATE-SIZED MINING AND REPROCESSING
   OPERATIONS IN THE LEADVILLE AREA.  HOWEVER, SINCE MINING ACTIVITIES
   BEGAN IN LEADVILLE, HUNDREDS OF MINES, NUMEROUS MILLS, MORE THAN 40
   SMELTERS, AND SEVERAL PLACER OPERATIONS HAVE CONTRIBUTED TO BOTH THE
   PAST ECONOMY AND CURRENT ENVIRONMENTAL CONDITIONS IN LEADVILLE.

   EMMONS ET AL. (1927) IDENTIFIED 1,329 MINE SHAFTS, 155 TUNNELS, AND
   1,628 PROSPECT HOLES IN THE LEADVILLE MINING DISTRICT, WHICH HAVE AN
   ESTIMATED AGGREGATE LENGTH OF 75 MILES.  IN THE SURROUNDING AREA, BEHRE
   (1953) IDENTIFIED AN ADDITIONAL 1,800 OPENINGS OF VARIOUS TYPES.  THESE
   WORKINGS COMPRISE AN EXTENSIVE NETWORK OF CONNECTED TUNNELS AND SHAFTS.

   THE YAK TUNNEL WAS CONSTRUCTED TO DEWATER MINES AND TO FACILITATE
   MINERAL EXPLORATION AND DEVELOPMENT.  THE TUNNEL, DRIVEN IN 1895 TO
   DRAIN THE IRON HILL MINES, WAS EXTENDED SEVERAL TIMES.  THE LAST
   EXTENSION WAS IN 1923.

   THE TUNNEL NOW HAS SEVERAL MAJOR LATERALS AND DRIFTS THAT EXTEND FROM
   THE TUNNEL INTO THE VARIOUS MINE WORKINGS.  ASARCO (1987) REPORTS SOME
   OF THE CONNECTIONS OFF THE TUNNEL AS FOLLOWS:  THE HORSESHOE, THE RUBIE,
   THE NORTH MIKE, THE SOUTH MIKE, THE IBEX NO. 4, THE LITTLE WINNIE, THE
   RESURRECTION NO. 1, THE FORTUNE, THE RESURRECTION NO. 2, AND THE DOLLY
   B.  IN ADDITION, THERE ARE SIX WORKING WINZES:  THE WHITE CAP, THE CORD,
   THE MIKE, THE WILLARD, THE MY DAY, AND THE DIAMOND.  EPA ESTIMATED THAT
   60,000 FEET OF TUNNELS AND MAJOR LATERALS AND 55 TO 74 MILLION CUBIC
   FEET OF VOID SPACE ARE ASSOCIATED WITH THE TUNNEL MINING ACTIVITIES
   (EPA, 1987B).

   THE CURRENT PHYSICAL CONDITION OF THE YAK TUNNEL IS UNKNOWN BUT IS
   SUSPECTED TO BE POOR.  THE LAST INSPECTION, CONDUCTED BY ASARCO IN 1983,
   DISCLOSED THAT THE TUNNEL ROOF WAS GENERALLY WEAK AND HAD CAVED IN AT
   MANY PLACES.

   RESPONSE HISTORY

   IN 1982 AND 1983, EPA CONDUCTED A PRELIMINARY EVALUATION OF THE
   CALIFORNIA GULCH SITE, WHICH CONSISTED OF AN ASSESSMENT OF EXISTING DATA
   AND A SITE INSPECTION.  IN 1983, THE CALIFORNIA GULCH SITE WAS PLACED ON
   THE NATIONAL PRIORITIES LIST OF SITES WHICH ARE THE HIGHEST PRIORITY FOR
   EPA RESPONSE ACTION.

   EPA BEGAN THE RI OF THE SITE IN 1984.  THE PHASE I RI REPORT, WHICH
   PRIMARILY ADDRESSES SURFACE AND GROUND WATER CONTAMINATION, WAS RELEASED
   IN MAY 1987.  DURING THE RI, EPA DETERMINED THAT RESPONSE ACTIONS FOR
   THE SITE COULD BE SEPARATED INTO OPERABLE UNITS TO FACILITATE SITE
   REMEDIATION.  EPA CONDUCTED A REMOVAL OPERABLE UNIT TO CONNECT A
   HOUSEHOLD TO THE PUBLIC WATER SYSTEM.  EPA ALSO DEVELOPED A REMEDIAL
   OPERABLE UNIT TO DECREASE THE RELEASE AND THREATENED RELEASE OF
   HAZARDOUS SUBSTANCES, POLLUTANTS, AND CONTAMINANTS FROM THE YAK TUNNEL.

   IN JUNE 1987, EPA RELEASED A FS REPORT AND, IN AUGUST, A PROPOSED
   REMEDIAL ACTION PLAN FOR THE YAK TUNNEL OPERABLE UNIT.  EPA HELD A
   90-DAY PUBLIC COMMENT PERIOD AND A PUBLIC MEETING TO PROVIDE OPPORTUNITY
   FOR PUBLIC REVIEW AND COMMENT ON THE FS REPORT AND PROPOSED REMEDIAL
   ACTION PLAN.

   THIS ROD SETS FORTH THE REMEDY SELECTED FOR THE FIRST REMEDIAL OPERABLE
   UNIT AT THE CALIFORNIA GULCH SITE.  THE PRIMARY PURPOSE OF THIS REMEDY
   IS TO DECREASE THE DISCHARGE OF CONTAMINATED WATER FROM THE YAK TUNNEL.
   SUBSEQUENT OPERABLE UNIT STUDIES ARE PLANNED TO ADDRESS MINE WASTES AND
   EPHEMERAL SURFACE FLOW, AND OVERALL SITE CONDITIONS INCLUDING SOILS,
   SLAG, SEDIMENTS, AIR QUALITY, SURFACE WATER, AND GROUND WATER.



   #ENF
   ENFORCEMENT HISTORY

   IN 1982 AND 1983, EPA IDENTIFIED SEVEN PARTIES AS POTENTIALLY
   RESPONSIBLE FOR CALIFORNIA GULCH SITE CONTAMINATION BASED ON THEIR
   OWNERSHIP OR OPERATION OF MINING OR MINERALS PROCESSING FACILITIES AT
   THE SITE.

   IN THE SPRING AND SUMMER OF 1983, EPA SENT NOTICE LETTERS TO APACHE
   ENERGY AND MINERALS COMPANY, ASARCO, C AND H DEVELOPMENT CORPORATION,
   HECLA MINING COMPANY, ROBERT ELDER, RESURRECTION MINING COMPANY, AND
   ROCK HILL MINES COMPANY.  IN THE LETTERS, EPA NOTIFIED THE PARTIES THAT
   THEY WERE CONSIDERED POTENTIALLY RESPONSIBLE FOR THE RELEASE OF
   HAZARDOUS SUBSTANCES, POLLUTANTS, AND CONTAMINANTS AT THE SITE, AND
   OFFERED EACH PARTY AN OPPORTUNITY TO PARTICIPATE VOLUNTARILY IN A
   RESPONSE ACTION.  EPA ENCLOSED WITH EACH LETTER A COPY OF A DRAFT WORK
   PLAN FOR THE RI/FS.  NONE OF THE POTENTIALLY RESPONSIBLE PARTIES AGREED
   TO PREPARE THE RI/FS OR UNDERTAKE RESPONSE ACTIONS AT THE SITE.
   THEREFORE, EPA PERFORMED THE PHASE I RI AND THE YAK TUNNEL FS USING
   SUPERFUND MONEY.

   IN SPRING 1986, EPA IDENTIFIED AND SENT NOTICE LETTERS TO SIX ADDITIONAL
   POTENTIALLY RESPONSIBLE PARTIES:  ATLAS MORTGAGE COMPANY; DENVER AND RIO
   GRANDE WESTERN RAILROAD COMPANY; LEADVILLE CORPORATION; LEADVILLE SILVER
   AND GOLD, INC.; NEWMONT MINING CORPORATION; AND THE RES-ASARCO JOINT
   VENTURE.  AGAIN, THESE PARTIES WERE IDENTIFIED BASED ON THEIR OWNERSHIP
   AND OPERATION OF MINING AND MINERALS PROCESSING FACILITIES AT THE SITE.

   IN AUGUST 1986, THE UNITED STATES FILED AN ACTION AGAINST THESE 13
   PARTIES IN THE UNITED STATES DISTRICT COURT FOR THE DISTRICT OF
   COLORADO:  UNITED STATES V. APACHE ENERGY AND MINERALS CO., NO.
   86-C-1675 (D. COLO. FILED AUG. 6, 1986).  IN THIS ACTION, THE UNITED
   STATES SEEKS TO OBTAIN A CLEANUP FOR THE SITE AND RECOVERY OF PAST AND
   FUTURE RESPONSE COSTS.  IN FEBRUARY OF 1987, THIS CASE WAS CONSOLIDATED
   WITH A RELATED STATE CASE TITLED COLORADO V. ASARCO, INC., NO. 83-C-2388
   (D. COLO. FILED DEC. 9, 1983).

   THE UNITED STATES WILL SEEK TO HAVE RESPONSIBLE PARTIES IMPLEMENT THE
   YAK TUNNEL REMEDY.  TWO OF THE DEFENDANTS HAVE PROPOSED TO CONDUCT
   REMEDIES FOR THE TUNNEL.  THESE REMEDIES, WHICH WERE EVALUATED BY EPA
   DURING THE REMEDY SELECTION PROCESS, ARE DISCUSSED IN THE "ALTERNATIVES
   EVALUATION" SECTION OF THIS ROD.

                           III. SITE CHARACTERISTICS

   THIS SECTION SUMMARIZES THE NATURE AND EXTENT OF THE RELEASE AND
   PATHWAYS OF EXPOSURE TO HAZARDOUS SUBSTANCES, POLLUTANTS, AND
   CONTAMINANTS DISCHARGED FROM THE YAK TUNNEL.

   SOURCE OF CONTAMINATION

   THE YAK TUNNEL AND ITS LATERALS EXTEND THROUGH SULFIDE AND CARBONATE ORE
   BODIES UNDER IRON HILL, BREECE HILL, UPPER CALIFORNIA GULCH, AND UPPER
   EVANS GULCH AS SHOWN PREVIOUSLY (FIGURE 2).  THE SUITE OF MINERALS THAT
   CONSTITUTES THE ORE BODIES DRAINED BY THE YAK TUNNEL IS A COMPLEX
   ASSEMBLAGE INCLUDING NATIVE COPPER, GOLD, AND SILVER; AND SULFIDES,
   CARBONATES, AND SILICATES OF THESE AND OTHER METALS (EPA, 1987B).  THE
   PRIMARY MINERALS ARE PREDOMINATELY SULFIDES OF IRON, LEAD, AND ZINC.  AS
   DISCUSSED IN THE "SITE HISTORY" SUBSECTION OF THIS ROD, THESE ORE BODIES
   HAVE BEEN EXTENSIVELY MINED.

   THIS MINING ACTIVITY HAS EXPOSED MINERALIZED ORE DEPOSITS TO WATER AND



   OXYGEN.  GROUND WATER IN THIS AREA IS DERIVED PRIMARILY FROM
   PRECIPITATION AND SNOWMELT.  WATER PERCOLATES INTO THE GROUND AND MOVES
   THROUGH THE ALLUVIUM AND BEDROCK IN CRACKS, FISSURES, FAULTS, AND MINE
   WORKINGS.  AS OXYGENATED GROUND WATER FLOWS THROUGH THE SULFIDE
   MINERALS, IT OXIDIZES THE PYRITE MINERALS TO FORM SULFURIC ACID.  THE
   ACID DISSOLVES AND MOBILIZES CADMIUM, COPPER, IRON, LEAD, MANGANESE,
   ZINC, AND OTHER METALS AND SULFATES.  THE TUNNEL AND ITS LATERALS
   COLLECT THIS METAL-LADEN ACIDIC WATER AND DRAIN IT TO THE TUNNEL PORTAL.

   DISCHARGE FROM THE YAK TUNNEL IS CONTINUOUS WITH FLOW RANGING FROM 1 TO
   3 CUBIC FEET PER SECOND (CFS). THE HIGHEST FLOWS ARE DURING SPRING
   RUNOFF WHEN THE TUNNEL DISCHARGE CONTAINS THE HIGHEST METALS
   CONCENTRATIONS RESULTING IN THE POOREST WATER QUALITY.  SAMPLING OF YAK
   TUNNEL DISCHARGE AT THE TUNNEL PORTAL THROUGH FIVE QUARTERLY SAMPLING
   ROUNDS DURING THE PHASE I RI INDICATED THE PRESENCE OF HAZARDOUS
   SUBSTANCES (METALS) IN THE FOLLOWING RANGES OF CONCENTRATIONS IN PARTS
   PER BILLION:



        HAZARDOUS                                  ARITHMETIC
        SUBSTANCE            RANGE (PPB)           MEAN (PPB)

        CADMIUM               195-520                   209
        COPPER                731-5,730               2,032
        LEAD                    9-117                    42
        ZINC               50,100-101,000            68,232.

   THE ARITHMETIC MEAN OF THE FIVE SAMPLING PERIODS INDICATES AN AVERAGE
   FLOW OF 1.47 CFS.  AT THIS AVERAGE FLOW RATE, THE YAK TUNNEL DISCHARGES
   604 POUNDS OF CADMIUM, 5,874 POUNDS OF COPPER, 121 POUNDS OF LEAD, AND
   197,253 POUNDS OF ZINC INTO THE ENVIRONMENT EVERY YEAR.

   IN ADDITION TO THIS CONTINUOUS DISCHARGE OF HAZARDOUS SUBSTANCES, THE
   YAK TUNNEL IS SUBJECT TO "SURGES" OR SUDDEN RELEASES OF LARGE QUANTITIES
   OF WATER AND SLUDGE (EPA, 1987A).  DUE PRIMARILY TO LACK OF MAINTENANCE,
   THE TUNNEL IS DETERIORATING, AND THERE ARE CAVE-INS AND BLOCKAGES IN THE
   TUNNEL OR THE LATERALS.  THE TUNNEL FLOW CAN BECOME DAMMED OR TRAPPED
   BEHIND THE BLOCKAGES.  WATER THEN BUILDS UP BEHIND THE BLOCKAGE AND
   EVENTUALLY BREAKS THROUGH, SCOURING THE BUILDUP OF METAL-LADEN SLUDGE
   FROM THE TUNNEL FLOOR.  WATER AND SLUDGE ARE THEN DISCHARGED THROUGH THE
   TUNNEL PORTAL.  A SURGE OCCURRED IN 1985 THAT LASTED APPROXIMATELY 24
   HOURS AND RELEASED AN ESTIMATED 1 MILLION GALLONS OF CONTAMINATED WATER
   AT AN INSTANTANEOUS PEAK FLOW RATE OF 10 CFS MEASURED AT THE PORTAL
   (EPA, 1987A).

   PATHWAYS OF MIGRATION

   AFTER PASSING THROUGH THE TUNNEL PORTAL, METALS FROM THE YAK TUNNEL CAN
   MOVE THROUGH VARIOUS ENVIRONMENTAL MEDIA.  FIGURE 3 SHOWS A CONCEPTUAL
   MODEL OF THE POTENTIALLY CONTAMINATED MEDIA AND THE PATHWAYS OF
   CONTAMINANT MIGRATION AT THE SITE.

   MOVEMENT OF METALS THROUGH SURFACE WATER IN CALIFORNIA GULCH IS A MAJOR
   PATHWAY OF MIGRATION.  IN TURN, THE SURFACE WATER IS IN ACTIVE
   INTERCHANGE WITH THE SHALLOW GROUND WATER SYSTEM ALONG CALIFORNIA GULCH
   (EPA, 1987A).  BOTH SURFACE WATER AND, TO A MUCH LESSER EXTENT, GROUND
   WATER DISCHARGE TO THE ARKANSAS RIVER SURFACE WATER.  METALS PRECIPITATE
   IN THE SURFACE WATER SYSTEM AND BECOME A PART OF THE SEDIMENTS IN
   CALIFORNIA GULCH AND THE ARKANSAS RIVER.  CONTAMINATED SEDIMENTS MAY BE
   SCOURED CONTINUOUSLY DURING HIGH FLOWS AND MOVE DOWN CALIFORNIA GULCH
   AND THE ARKANSAS RIVER.  IF EXPOSED TO AIR, CONTAMINATED SEDIMENTS IN
   THE STREAM BED OR ALONG THE BANKS MAY BECOME WIND-BORNE AND DISPERSED
   THROUGH AN AIR PATHWAY.

   SURFACE WATER CONTAMINATION IS THE MAJOR IMPACT OF THE YAK TUNNEL
   DISCHARGE.  TABLE 1 COMPARES METALS CONCENTRATIONS IN THE YAK TUNNEL
   EFFLUENT WITH EPA'S AMBIENT WATER QUALITY CRITERIA FOR ACUTE AND CHRONIC
   TOXICITY TO FRESHWATER AQUATIC LIFE (EPA, 1987A). *

   * IN DEVELOPING THE AMBIENT WATER QUALITY CRITERIA, EPA DETERMINED THAT
     THE ACID SOLUBLE TEST METHOD WOULD BE THE APPROPRIATE METHOD FOR
     CERTAIN METALS.  SINCE THERE CURRENTLY IS NO EPA-APPROVED ACID SOLUBLE
     TEST METHOD, EPA RECOMMENDS APPLYING THE AMBIENT WATER QUALITY
     CRITERIA USING THE "TOTAL" RECOVERABLE METHOD (SEE EPA, QUALITY
     CRITERIA FOR WATER 1986, MAY 1986).  DURING THE PHASE I RI, EPA USED
     BOTH THE DISSOLVED AND TOTAL METALS METHODS TO ANALYZE METALS
     CONCENTRATIONS IN SURFACE WATER (SEE PHASE I RI REPORT APPENDICES).
     IN THIS ROD, ALL WATER QUALITY DATA ARE REPORTED AS TOTAL METALS.  THE
     TOTAL METALS METHOD BEST REPRESENTS THE POTENTIAL TOXICITY IN THE
     SURFACE WATER CHEMISTRY OF CALIFORNIA GULCH.  THE USE OF TOTAL METALS
     CONCENTRATIONS MAY BE OVERLY PROTECTIVE IN THE ARKANSAS RIVER BECAUSE
     OF THE DIFFERENT CHEMICAL ENVIRONMENT.



   TABLE 1 SHOWS THAT THE YAK TUNNEL DISCHARGE WOULD BE ACUTELY TOXIC TO
   FRESHWATER AQUATIC LIFE, BASED ON BOTH HIGH AND LOW METAL CONCENTRATIONS
   DURING THE FIVE QUARTERLY SAMPLING PERIODS OF THE PHASE I RI.  IN
   ADDITION, THE OBSERVED CONCENTRATIONS OF THESE METALS IN YAK TUNNEL
   DISCHARGE WERE MANY TIMES THE CHRONIC TOXICITY LEVELS FOR FRESHWATER
   AQUATIC LIFE.  FOR ZINC, THE HIGHEST CONCENTRATION IN THE YAK TUNNEL
   EFFLUENT WAS MORE THAN 900 TIMES THE CHRONIC TOXICITY LEVEL FOR
   FRESHWATER AQUATIC LIFE.

   THE YAK TUNNEL IS THE MAJOR CONTRIBUTOR TO CONTAMINATION OF CALIFORNIA
   GULCH SURFACE WATER.  ABOVE THE YAK TUNNEL, CALIFORNIA GULCH FLOWS
   INTERMITTENTLY DURING SPRING RUNOFF AND HEAVY RAINSTORMS.  THROUGHOUT
   MUCH OF THE YEAR, THE YAK TUNNEL IS THE PRIMARY SOURCE OF CONTINUOUS
   FLOW FOR CALIFORNIA GULCH BELOW THE TUNNEL.  ANOTHER SOURCE OF
   CONTINUOUS FLOW IS THE LEADVILLE SEWAGE TREATMENT PLANT, WHICH
   DISCHARGES TREATED EFFLUENT TO LOWER CALIFORNIA GULCH BELOW STRINGTOWN.

   DURING THE PHASE I RI, EPA PERIODICALLY ANALYZED SURFACE WATER SAMPLES
   FROM SIX LOCATIONS (SW-3A, SW-4, SW-4A, SW-7, SW-9, AND SW-12) ALONG THE
   LENGTH OF THE CALIFORNIA GULCH MAINSTREAM BELOW THE YAK TUNNEL (FIGURE
   4).  THIS SEGMENT OF CALIFORNIA GULCH, WHICH IS APPROXIMATELY 4 MILES
   LONG, RUNS ADJACENT TO LEADVILLE AND THROUGH STRINGTOWN BEFORE IT
   DISCHARGES INTO THE ARKANSAS RIVER.

   TABLE 2 SHOWS THE RANGE OF METAL CONCENTRATIONS AT VARIOUS SAMPLING
   LOCATIONS FOR FOUR METALS OF CONCERN DETECTED IN CALIFORNIA GULCH
   SURFACE WATER.  FOR THESE METALS, THE ACUTE AND CHRONIC TOXICITY LEVELS
   FOR FRESHWATER AQUATIC LIFE WERE EXCEEDED ALONG THE ENTIRE LENGTH OF
   CALIFORNIA GULCH BELOW THE YAK TUNNEL.  AT TIMES, THE OBSERVED
   CONTAMINATION LEVELS RANGED FROM HUNDREDS TO THOUSANDS OF TIMES GREATER
   THAN THE CRITERIA VALUE.

   CALIFORNIA GULCH CONTRIBUTES TO CONTAMINATION OF SURFACE WATER IN THE
   ARKANSAS RIVER.  IN THE PHASE I RI, SAMPLING POINTS WERE LOCATED BOTH
   ABOVE AND BELOW THE CONFLUENCE OF CALIFORNIA GULCH WITH THE ARKANSAS
   RIVER (FIGURE 4).  DATA FROM THESE LOCATIONS DEMONSTRATE THE IMPACT OF
   CALIFORNIA GULCH ON ARKANSAS RIVER WATER QUALITY (TABLE 3).

   IT SHOULD BE NOTED THAT DURING THE FIVE SAMPLING ROUNDS, LEAD AND
   CADMIUM WERE NOT DETECTED IN THE ARKANSAS RIVER UPSTREAM OF THE
   CONFLUENCE WITH CALIFORNIA GULCH.  BELOW THE CONFLUENCE, THE ACUTE AND
   CHRONIC CRITERIA WERE EXCEEDED DURING THREE OF THE FIVE SAMPLING ROUNDS
   FOR CADMIUM.  CONCENTRATIONS OF LEAD EXCEEDED THE CHRONIC CRITERIA FOR
   FOUR OUT OF FIVE SAMPLING ROUNDS AND EXCEEDED THE ACUTE CRITERIA FOR ONE
   OF THE SAMPLING ROUNDS.  THE CONCENTRATIONS OF COPPER ALSO EXCEEDED BOTH
   THE ACUTE AND CHRONIC CRITERIA BELOW THE CONFLUENCE IN FOUR OF THE FIVE
   SAMPLING ROUNDS.  UPSTREAM FROM THE CONFLUENCE, THE ZINC LEVELS WERE
   ALREADY RELATIVELY HIGH; HOWEVER, THEY INCREASED MORE THAN FIVE TIMES IN
   CONCENTRATION BELOW THE CONFLUENCE WITH CALIFORNIA GULCH AND EXCEEDED
   BOTH ACUTE AND CHRONIC CRITERIA.

   AS PART OF THE PHASE I RI, EPA ESTIMATED THE CONTRIBUTION OF THE YAK
   TUNNEL TO METALS LOADING AT THE POINT OF CONFLUENCE WITH THE ARKANSAS
   RIVER.  THE YAK TUNNEL WAS ESTIMATED TO CONTRIBUTE AN AVERAGE OF
   APPROXIMATELY 80 PERCENT OF THE DISSOLVED ZINC AND 85 PERCENT OF THE
   DISSOLVED CADMIUM THAT LEAVES CALIFORNIA GULCH AND ENTERS THE ARKANSAS
   RIVER ANNUALLY (EPA, 1987A).  OTHER SOURCES ARE ALSO RECOGNIZED AS
   CONTRIBUTING TO THE CONTAMINATION OF BOTH THE ARKANSAS RIVER AND
   CALIFORNIA GULCH (EPA, 1987A).  DURING SPRING RUNOFF, THE RELATIVE
   CONTRIBUTION OF DIFFERENT SOURCES MAY VARY SUBSTANTIALLY.  NEVERTHELESS,
   THE YAK TUNNEL IS A MAJOR SOURCE OF CONTAMINATION YEAR-ROUND.

   IN ADDITION, METALS IN THE YAK TUNNEL DISCHARGE CONTRIBUTE TO



   CONTAMINATION OF THE SHALLOW ALLUVIAL GROUND WATER ZONE ASSOCIATED WITH
   CALIFORNIA GULCH.  THE PHASE I RI INDICATED THAT THERE IS AN INTERCHANGE
   BETWEEN CALIFORNIA GULCH SURFACE WATER AND THE SHALLOW ALLUVIAL GROUND
   WATER ZONE BELOW THE PENDRY FAULT.  GROUND WATER MONITORING INDICATED
   THAT THE UPPER 25 TO 50 FEET OF CALIFORNIA GULCH ALLUVIAL GROUND WATER
   ARE CONTAMINATED WITH CADMIUM, ZINC, AND OTHER METALS AND POLLUTANTS
   SUCH AS SULFATES, WHICH ARE ASSOCIATED WITH YAK TUNNEL DISCHARGE.  THE
   CONCENTRATIONS OF VARIOUS METALS IN GROUND WATER ARE IN EXCESS OF BOTH
   PRIMARY AND SECONDARY DRINKING WATER STANDARDS (EPA, 1987A).

   AS ILLUSTRATED IN THE CONCEPTUAL MODEL (FIGURE 3), METALS FROM THE YAK
   TUNNEL ALSO CONTRIBUTE TO CONTAMINATION OF THE STREAM SEDIMENT SYSTEM.
   METALS IN SOLUTION CAN BECOME SEPARATED FROM THE SOLUTION, FORMING
   PRECIPITATES THAT BECOME PART OF THE STREAM SEDIMENT SYSTEM.  THESE
   PRECIPITATES CAN REMAIN SUSPENDED OR SETTLE OUT OF THE WATER.  YELLOW
   BOY IS AN IRON HYDROXIDE PRECIPITATE AND IS A VISUAL EXAMPLE OF THIS
   PROCESS, WHICH CAN BE SEEN THROUGHOUT THE LENGTH OF LOWER CALIFORNIA
   GULCH.  THE SEDIMENT SYSTEM'S DYNAMIC CHARACTER IS DEMONSTRATED AT HIGH
   FLOWS WHEN THE SEDIMENTS AND PRECIPITATES ARE PICKED UP FROM THE STREAM
   BED AND ARE MOVED FURTHER DOWNSTREAM.

   IF SEDIMENTS DRY OUT BECAUSE OF REDUCED STREAMFLOW OR MOVEMENT OF THE
   STREAM CHANNEL, CONTAMINATED MATERIALS CAN BECOME WIND-BORNE.  HENCE,
   METALS FROM YAK TUNNEL CAN BECOME MORE WIDELY DISPERSED THAN SIMPLY
   THROUGH WATER TRANSPORT.  THE AIR PATHWAY WILL BE ADDRESSED IN A
   SUBSEQUENT OPERABLE UNIT.

   PUBLIC HEALTH AND
   ENVIRONMENTAL IMPACTS

   THE SURFACE WATER, GROUND WATER, AND AIR PATHWAYS OF CONTAMINANT
   TRANSPORT MAY EACH RESULT IN EXPOSURE OF LIVING ORGANISMS TO HAZARDOUS
   SUBSTANCES.  PLANTS CAN TAKE UP METALS FROM WATER AND SOILS THROUGH
   THEIR ROOT SYSTEMS AND LEAVES.  AQUATIC ORGANISMS CAN ABSORB METALS.
   DOMESTIC ANIMALS AND WILDLIFE CAN DRINK CONTAMINATED WATER OR CONSUME
   PLANTS OR OTHER ANIMALS THAT HAVE TAKEN UP METALS.  HUMANS CAN BE
   EXPOSED THROUGH INHALATION OR INGESTION OF CONTAMINATED WATER,
   SEDIMENTS, AND FOOD.  CONSEQUENTLY, METALS CAN BECOME PART OF THE FOOD
   CHAIN AND MAY BIOACCUMULATE IN VARIOUS ORGANISMS.

   CADMIUM, COPPER, LEAD, AND ZINC ARE KEY METALS OF CONCERN.  THE
   FOLLOWING ARE BRIEF SUMMARIES OF THE TOXIC EFFECTS OF THESE METALS:

        - CADMIUM -- CHRONIC EXPOSURE TO CADMIUM IN ANIMALS AND HUMANS
          RESULTS IN RENAL DYSFUNCTION, HYPERTENSION, AND ALTERED LIVER AND
          KIDNEY FUNCTION.  CADMIUM IS TOXIC TO FRESHWATER FISH IN LOW
          CONCENTRATIONS (A FEW PPB).  CADMIUM INTERFERES WITH NORMAL
          OSMOREGULATION, LIVER AND KIDNEY ENZYMATIC ACTIVITIES, AND
          MATURATION OF REPRODUCTIVE ORGANS.  TROUT SPECIES ARE SENSITIVE
          TO CADMIUM AND JUVENILE FISH ARE COMMONLY MORE SENSITIVE THAN
          EITHER EGGS OR ADULTS.  WHEN CADMIUM, COPPER, AND ZINC
          CONCENTRATIONS OCCUR TOGETHER, SYNERGISTIC EFFECTS INCREASE THEIR
          TOXICITY TO FRESHWATER ORGANISMS.

        - COPPER -- COPPER IS NOT ACUTELY TOXIC TO HUMANS.  IT IMPARTS A
          TASTE TO WATER AT RELATIVELY LOW CONCENTRATIONS (A FEW THOUSAND
          PPB), WHICH COULD DETER USE OF CONTAMINATED WATER.  COPPER IS ONE
          OF THE MOST TOXIC METALS FOR AQUATIC ORGANISMS.  CHRONIC EXPOSURE
          TO COPPER IN CONCENTRATIONS GREATER THAN 12 PPB REDUCES GROWTH
          AND RATE OF REPRODUCTION, MAY INTERFERE WITH OXYGEN TRANSPORT
          ACROSS GILL MEMBRANES, AND HAS BEEN REPORTED TO REDUCE THE
          ABILITY OF FISH TO ORIENT THEMSELVES PROPERLY.



        - LEAD -- CHRONIC EXPOSURE TO RELATIVELY LOW QUANTITIES OF LEAD IN
          HUMANS CAN CAUSE ANEMIA, LOSS OF APPETITE, INTESTINAL CRAMPS, AND
          FATIGUE.  LEAD CAN BIOACCUMULATE IN HUMANS, AND EXPOSURE TO
          HIGHER LEAD LEVELS CAN CAUSE PERMANENT NEUROLOGICAL DAMAGE.  THE
          GASTROINTESTINAL ABSORPTION AND RETENTION OF LEAD IS GREATER IN
          CHILDREN THAN IN ADULTS, SO CHILDREN ARE MUCH MORE SUSCEPTIBLE TO
          THE ADVERSE EFFECTS OF INGESTION OF LEAD IN WATER, FOOD, AND
          DIRT.  CHRONIC EXPOSURE TO LEAD CONCENTRATIONS OF 13 PPB IN
          RAINBOW TROUT CAUSES REDUCED HEMOGLOBIN PRODUCTION AND CHANGES
          IN RED BLOOD CELLS.  LEAD CONCENTRATIONS OF A FEW HUNDRED PPB
          CAUSES SPINAL DEFORMITIES IN BROOK TROUT.  FISH THAT ARE EXPOSED
          TO CHRONIC AND SUBCHRONIC LEVELS OF LEAD GENERALLY SHOW CHANGES
          IN THEIR TISSUE STRUCTURE.  FISH EGGS AND JUVENILES MAY BE MORE
          SENSITIVE TO LEAD, AND SEVERAL OTHER METALS, THAN THE ADULTS.

        - ZINC -- ZINC IS AN ESSENTIAL ELEMENT IN HUMANS AND IS NECESSARY
          FOR THE BIOSYNTHESIS OF NUCLEIC ACIDS AND POLYPEPTIDES.  ZINC IS
          RARELY TOXIC TO HUMANS, BUT ITS SYNERGISTIC/ANTAGONISTIC
          INTERACTION WITH OTHER METALS MAY CAUSE PROBLEMS.  SUSCEPTIBILITY
          OF FISH TO ZINC IS LARGELY SPECIES-DEPENDENT.  RAINBOW TROUT AND
          BROOK TROUT ARE FAIRLY SUSCEPTIBLE TO CHRONIC ZINC EXPOSURE.
          JUVENILE RAINBOW TROUT ARE ABOUT THREE TIMES MORE RESISTANT THAN
          EGGS.  WATER TEMPERATURE AND HARDNESS SIGNIFICANTLY INFLUENCE THE
          TOXICITY OF ZINC.  ZINC TOXICITY CAUSES DECREASED GROWTH, KIDNEY
          DYSFUNCTION, GILL DAMAGE, AND ALTERATIONS IN BEHAVIOR.

   SURFACE WATER CONTAMINATION IS THE EXPOSURE MECHANISM OF PRIMARY CONCERN
   FOR THE YAK TUNNEL OPERABLE UNIT.  BELOW THE YAK TUNNEL PORTAL,
   CALIFORNIA GULCH RUNS APPROXIMATELY 4 MILES NEXT TO LEADVILLE AND
   THROUGH STRINGTOWN BEFORE IT DISCHARGES INTO THE ARKANSAS RIVER (FIGURE
   4).  THERE IS UNRESTRICTED PUBLIC ACCESS TO THE GULCH FOR MOST OF THIS
   LENGTH.  CHILDREN AND ADOLESCENTS ARE ATTRACTED TO WATER FOR EXPLORATION
   AND RECREATION.  BOTH CHILDREN AND ADULTS MAY MAKE OTHER RECREATIONAL
   USE OF THE STREAM.  THROUGH SUCH ACTIVITIES, PEOPLE WOULD BE EXPOSED TO
   METALS THROUGH INADVERTENT INGESTION OF CONTAMINATED MATERIAL.

   THE ARKANSAS RIVER IS HEAVILY USED FOR IRRIGATION, LIVESTOCK WATERING,
   PUBLIC WATER SUPPLY, RECREATION, AND FISHERIES.  IN THE UPPER ARKANSAS
   RIVER VALLEY, THE PRIMARY USES OF THE ARKANSAS RIVER ARE RECREATIONAL
   AND, SECONDARILY, IRRIGATION AND STOCK WATERING.

   FURTHER DOWNSTREAM, WATER FROM THE ARKANSAS RIVER IS DIVERTED FOR
   MUNICIPAL WATER SUPPLIES.  FLOW HAS BEEN DIVERTED FROM THE ARKANSAS
   RIVER BELOW GRANITE, COLORADO, TO SERVE THE CITIES OF AURORA AND
   COLORADO SPRINGS.  SURGE EVENTS THAT MOBILIZE SLUDGES FROM THE YAK
   TUNNEL HAVE AFFECTED ARKANSAS RIVER WATER USE.  IN 1983, DURING AN
   INSPECTION OF THE YAK TUNNEL, ASARCO PERSONNEL RELEASED SLUDGE OR
   "YELLOW BOY" THAT HAD FORMED BEHIND DEBRIS DAMS.

   THE RELEASE TURNED A 20-MILE STRETCH OF THE ARKANSAS RIVER ORANGE FOR
   SEVERAL DAYS AND FORCED DOWNSTREAM CITIES, INCLUDING COLORADO SPRINGS,
   CANON CITY, AND FLORENCE, TO TURN OFF THEIR WATER INTAKES FOR 5 DAYS.
   AFTER A SURGE IN 1985, AN ORANGE PLUME, WHICH EVENTUALLY DISSIPATED IN
   THE PUEBLO RESERVOIR, WAS SEEN MORE THAN 60 MILES DOWNSTREAM.  AGAIN,
   DOWNSTREAM WATER INTAKES WERE SHUT DOWN.

   THE STATE OF COLORADO HAS DESIGNATED SEGMENTS OF THE ARKANSAS RIVER,
   INCLUDING THE STRETCH FROM THE CONFLUENCE WITH CALIFORNIA GULCH TO LAKE
   FORK, FOR VARIOUS USES, INCLUDING CLASS 1 COLD WATER AQUATIC LIFE.  THIS
   CLASSIFICATION COVERS WATERS THAT, BASED ON WATER QUALITY LEVELS, FLOW,
   AND STREAM BED CHARACTERISTICS, COULD PROVIDE A HABITAT THAT PROTECTS A
   WIDE VARIETY OF COLD WATER BIOTA SUCH AS TROUT AND OTHER SENSITIVE SPECIES.



   HOWEVER, BIOLOGICAL STUDIES INDICATE THAT HABITAT DEGRADATION FROM
   METALS CONTAMINATION HAS REDUCED THE CAPACITY OF THIS SEGMENT OF THE
   ARKANSAS RIVER TO SUPPORT WELL-BALANCED AQUATIC POPULATIONS.  BELOW THE
   CALIFORNIA GULCH CONFLUENCE, BOTH THE QUANTITY AND VARIETY OF FISH AND
   MACROINVERTEBRATE POPULATIONS ARE REDUCED (ROLINE ET AL., 1981).
   EVIDENCE ALSO SUGGESTS BIOACCUMULATION OF METALS AND NEGATIVE IMPACTS ON
   THE REPRODUCTIVE CAPACITY OF TROUT (ROLINE ET AL., 1981; LA BOUNTY ET AL., 1975).

   THERE IS ALSO THE POTENTIAL FOR THE EXPOSURE OF HUMANS TO METALS THROUGH
   GROUND WATER.  THE PREVIOUSLY MENTIONED SHALLOW ALLUVIAL GROUND WATER
   ZONE WAS USED AS A SOURCE OF DOMESTIC WATER.  DURING THE PHASE I RI
   STUDIES, EPA IDENTIFIED 33 EXISTING WELLS THAT WERE DRILLED INTO THE
   CALIFORNIA GULCH ALLUVIUM.  MANY OF THESE WELLS HAVE BEEN ABANDONED
   BECAUSE OF POOR WATER QUALITY.  IN 1986, EPA CONNECTED THE ONE REMAINING
   HOUSEHOLD THAT USED THE AQUIFER AS A DRINKING WATER SOURCE TO THE PUBLIC
   WATER SYSTEM.  HOWEVER, AT THIS TIME, NO STEPS HAVE BEEN TAKEN TO
   PREVENT PEOPLE FROM USING THEIR EXISTING WELLS OR FROM DRILLING NEW
   WELLS INTO THE CONTAMINATED ALLUVIUM.

   AS SHOWN IN FIGURE 3, THERE ARE MULTIPLE SOURCES AND PATHWAYS OF METALS
   CONTAMINATION IN THE LEADVILLE AREA.  THE REMEDY SELECTED FOR THE YAK
   TUNNEL OPERABLE UNIT IS DESIGNED TO ADDRESS A MAJOR SOURCE OF
   CONTAMINATION AND TO REDUCE SIGNIFICANTLY THE AMOUNT OF METALS RELEASED
   INTO THE ENVIRONMENT.  OTHER SOURCES AND PATHWAYS OF EXPOSURE WILL BE
   ADDRESSED IN SUBSEQUENT OPERABLE UNITS.

   #CR
                        IV. COMMUNITY RELATIONS HISTORY

   FROM THE BEGINNING OF THE RI/FS PROCESS FOR THE CALIFORNIA GULCH SITE,
   EPA HAS CONDUCTED COMMUNITY RELATIONS ACTIVITIES AND SOUGHT THE
   THE INVOLVEMENT OF POTENTIALLY RESPONSIBLE PARTIES.  THESE ACTIVITIES
   HAVE INCLUDED CORRESPONDENCE WITH POTENTIALLY RESPONSIBLE PARTIES AND
   MEMBERS OF THE PUBLIC, PREPARATION OF PRESS RELEASES AND FACT SHEETS,
   AND PERIODIC MEETINGS WITH ELECTED OFFICIALS, POTENTIALLY RESPONSIBLE
   PARTIES, AND THE COMMUNITY TO DISCUSS THE SUPERFUND PROCESS AND THE
   STATUS OF SITE ACTIVITIES.

   ON JULY 7, 1987, EPA ISSUED A PRESS RELEASE ANNOUNCING THE AVAILABILITY
   OF THE YAK TUNNEL FS REPORT.  IN JULY 1987, EPA DISTRIBUTED A FACT SHEET
   DESCRIBING THE ALTERNATIVES EVALUATED TO MORE THAN 100 PEOPLE ON EPA'S
   MAILING LIST AND NOTIFIED THE PUBLIC OF THE OPPORTUNITY TO COMMENT.  EPA
   PLACED COPIES OF THE FS REPORT IN THE LAKE COUNTY LIBRARY IN LEADVILLE
   AND IN THE EPA REGION VIII LIBRARY IN DENVER.  EPA ALSO DISTRIBUTED
   COPIES OF THE FS REPORT TO MORE THAN 40 PEOPLE, INCLUDING THOSE WHO
   REQUESTED A COPY DURING THE PUBLIC COMMENT PERIOD.  EPA SENT COPIES ON
   JULY 6, 1987 OF THE FS REPORT TO ALL DEFENDANTS IN UNITED STATES V.
   APACHE ENERGY AND MINERALS CO. AND INVITED THEIR COMMENTS.

   ON AUGUST 17, 1987, EPA ISSUED A PRESS RELEASE ANNOUNCING THE
   AVAILABILITY OF THE PROPOSED REMEDIAL ACTION PLAN FOR THE YAK TUNNEL
   OPERABLE UNIT.  EPA PLACED A FULL-PAGE NOTICE IN THE HERALD DEMOCRAT ON
   AUGUST 20, 1987, WHICH CONTAINED A BRIEF ANALYSIS OF THE PLAN AND
   ALTERNATIVE PLANS THAT WERE CONSIDERED.  THE NOTICE ALSO PROVIDED
   INFORMATION ON THE COMMENT PERIOD AND THE DATE SET FOR A PUBLIC MEETING.
   EPA SENT COPIES OF THE PROPOSED PLAN TO THE COMPLETE MAILING LIST AND TO
   EACH OF THE DEFENDANTS IN UNITED STATES V. APACHE ENERGY AND MINERALS
   CO.  THE PLAN NOTIFIED THE PUBLIC AND THE DEFENDANTS OF THE TIMING AND
   PROCEDURES FOR COMMENT.  COPIES OF THE PROPOSED PLAN WERE ALSO PLACED IN
   THE LAKE COUNTY AND EPA REGION VIII LIBRARIES.

   EPA ALSO MADE COPIES OF THE ADMINISTRATIVE RECORD AVAILABLE IN THE LAKE



   COUNTY AND EPA REGION VIII LIBRARIES ON SEPTEMBER 15, 1987.  EPA SENT
   LETTERS TO EACH DEFENDANT ANNOUNCING THE AVAILABILITY OF THE
   ADMINISTRATIVE RECORD.  EPA ALSO ISSUED A PRESS RELEASE ON SEPTEMBER 25,
   1987, AND ARTICLES NOTIFYING THE PUBLIC OF LOCATION AND AVAILABILITY OF
   THE RECORD APPEARED IN THE HERALD DEMOCRAT ON OCTOBER 1, 1987, AND THE
   ROCKY MOUNTAIN NEWS ON OCTOBER 2, 1987.  EPA RESPONDED TO ALL REQUESTS
   MADE DURING THE PUBLIC COMMENT PERIOD BY DEFENDANTS AND OTHERS FOR
   TECHNICAL INFORMATION NOT YET AVAILABLE IN THE ADMINISTRATIVE RECORD.

   IN ADDITION TO A 90-DAY PUBLIC COMMENT PERIOD, EPA HELD A PUBLIC MEETING
   ON THE FS AND PROPOSED PLAN AT THE LAKE COUNTY COURTHOUSE IN LEADVILLE
   ON SEPTEMBER 1, 1987.  MORE THAN 40 PEOPLE SIGNED THE ATTENDANCE SHEET.
   ATTENDEES RAISED COMMENTS AND QUESTIONS ON A VARIETY OF ISSUES.  AT THE
   MEETING, ASARCO PRESENTED ITS OWN PROPOSAL FOR A YAK TUNNEL OPERABLE
   UNIT REMEDY.  THE PEOPLE PRESENT AT THE MEETING ALSO RAISED QUESTIONS
   AND MADE COMMENTS ON BOTH THE EPA AND THE ASARCO PROPOSALS.

   A COURT REPORTER PREPARED A TRANSCRIPT OF THE MEETING.  A COPY OF THE
   TRANSCRIPT AND ALL WRITTEN COMMENTS RECEIVED DURING THE COMMENT PERIOD
   HAVE BEEN PLACED IN THE ADMINISTRATIVE RECORD.  IN ADDITION, COPIES OF
   THE TRANSCRIPT WERE SENT TO ALL PEOPLE WHO MADE COMMENTS AT THE PUBLIC
   MEETING.

   KEY COMMUNITY CONCERNS EXPRESSED AT THE PUBLIC MEETING AND IN WRITTEN
   COMMENTS INCLUDED THE FOLLOWING:

   1. THE TECHNICAL AND ECONOMIC WISDOM OF REHABILITATING THE YAK TUNNEL TO
      FACILITATE DRAINAGE AND MINIMIZE SURGE EVENTS;

   2. THE IMPORTANCE OF WORKER SAFETY DURING REHABILITATION;

   3. PROBLEMS WITH THE NEED FOR PERPETUAL TUNNEL MAINTENANCE, TREATMENT
      PLANT OPERATION, AND SLUDGE DISPOSAL;

   4. THE APPROPRIATENESS AND TECHNICAL FEASIBILITY OF MEETING THE PROPOSED
      CLEANUP CRITERIA; AND

   5. THE POTENTIAL ECONOMIC IMPACT OF THE PROPOSED REMEDIAL MEASURES ON
      THE FUTURE OF THE LEADVILLE MINING INDUSTRY.

   THESE ISSUES ARE ADDRESSED IN THE "SELECTED REMEDY" SECTION OF THIS ROD
   AND THE RESPONSIVENESS SUMMARY.

   #AE
                          V. ALTERNATIVES EVALUATION

   AS PART OF THE FS, EPA DEVELOPED AND EVALUATED 11 REMEDIAL ALTERNATIVES
   FOR THE YAK TUNNEL IN ACCORDANCE WITH CERCLA (AS AMENDED BY SARA), THE
   NCP, AND EPA'S "INTERIM GUIDANCE ON SUPERFUND SELECTION OF REMEDY",
   DECEMBER 24, 1986 (OSWER DIRECTIVE NO. 9355.0-19).  IN ADDITION, EPA HAS
   EVALUATED ALTERNATIVES PROPOSED BY ASARCO AND THE LEADVILLE CORPORATION.

   UNDER SECTION 121 OF SARA, EPA MUST SELECT A REMEDIAL ACTION THAT IS
   PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, THAT IS COST-EFFECTIVE,
   THAT ATTAINS FEDERAL AND STATE REQUIREMENTS THAT ARE APPLICABLE OR
   RELEVANT AND APPROPRIATE (ARARS), AND THAT USES PERMANENT SOLUTIONS AND
   ALTERNATIVE TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO
   THE MAXIMUM EXTENT PRACTICABLE.  ADDITIONALLY, SARA SECTION 121 AND EPA
   GUIDANCE DOCUMENTS ESTABLISH A PREFERENCE FOR REMEDIES WHICH EMPLOY
   TREATMENT WHICH PERMANENTLY AND SIGNIFICANTLY REDUCES THE MOBILITY,
   TOXICITY, OR VOLUME OF HAZARDOUS SUBSTANCES AS THEIR PRINCIPAL ELEMENT.
   THIS SECTION SUMMARIZES HOW EPA'S REMEDY SELECTION PROCESS ADDRESSES



   THESE REQUIREMENTS.

   DEVELOPMENT OF ALTERNATIVES

   ALTERNATIVES FOR THE YAK TUNNEL OPERABLE UNIT WERE DEVELOPED BASED ON
   CONSIDERATION OF SPECIFIC SITE AND WASTE CHARACTERISTICS (SEE TABLE 5-1
   OF THE FS REPORT).  FROM THE UNIVERSE OF POSSIBLE RESPONSE ACTIONS, EPA
   DEFINED A SET OF RESPONSE ACTIONS AND ASSOCIATED TECHNOLOGIES THAT COULD
   ADDRESS THE SPECIFIC SITE AND WASTE CHARACTERISTICS (SEE TABLES 5-3 AND
   5-4 OF THE FS REPORT).  AN EXAMPLE OF THE RESULTS OF THIS PROCESS WAS
   THE ELIMINATION OF INCINERATION FROM FURTHER CONSIDERATION BECAUSE
   METALS, SUCH AS THE CONTAMINANTS FROM YAK TUNNEL, ARE NOT DESTROYED BY HEAT.

   SECTION 121(B)(1) OF SARA REQUIRES AN ASSESSMENT OF PERMANENT SOLUTIONS
   AND ALTERNATIVE TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES
   THAT, IN WHOLE OR IN PART, WILL RESULT IN A PERMANENT AND SIGNIFICANT
   DECREASE IN THE TOXICITY, MOBILITY, OR VOLUME OF THE HAZARDOUS
   SUBSTANCE, POLLUTANT, OR CONTAMINANT.  AS PART OF THIS ASSESSMENT, EPA
   EVALUATED PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT PROCESSES THAT
   INCLUDED CHEMICAL TREATMENT AND REPROCESSING.

   BEFORE THE TECHNOLOGIES WERE ASSEMBLED INTO REMEDIAL ACTION
   ALTERNATIVES, THEY WERE CATEGORIZED AS EITHER SOURCE CONTROL OR
   MANAGEMENT-OF-MIGRATION MEASURES AND WERE PRESCREENED BASED ON THEIR
   SUITABILITY TO ABATE THE THREAT FROM THE YAK TUNNEL EFFLUENT.  SOURCE
   CONTROL MEASURES ARE DESIGNED TO CONTROL THE SOURCE OF CONTAMINATION AT
   OR NEAR THE AREA WHERE THE HAZARDOUS SUBSTANCES WERE ORIGINALLY LOCATED.
   FOR THIS OPERABLE UNIT, THE SULFIDE ZONES EXPOSED BY MINING ACTIVITIES
   ARE CONSIDERED AS THE "SOURCE" OF CONTAMINATION.
   MANAGEMENT-OF-MIGRATION ACTIONS ARE TAKEN TO MITIGATE THE IMPACT OF THE
   YAK TUNNEL DISCHARGE.  THE RESULTS OF THIS PRESCREENING WERE PRESENTED
   IN TABLES 5-7 AND 5-8 OF THE FS REPORT.

   EPA THEN ASSEMBLED THE REMAINING TECHNOLOGIES AND/OR DISPOSAL OPTIONS
   INTO 10 REMEDIAL ACTION ALTERNATIVES.  PURSUANT TO THE INTERIM GUIDANCE
   ON SUPERFUND SELECTION OF REMEDY, EPA INCLUDED ALTERNATIVES RANGING FROM
   THOSE THAT WOULD ELIMINATE THE NEED FOR LONG-TERM MANAGEMENT (INCLUDING
   MONITORING) AT THE SITE, TO ALTERNATIVES INVOLVING TREATMENT THAT WOULD
   REDUCE TOXICITY, MOBILITY, OR VOLUME AS THEIR PRINCIPAL ELEMENT.
   FURTHER, A NO-ACTION ALTERNATIVE WAS INCLUDED AS REQUIRED BY SECTION
   300.68(F)(1)(V) OF THE NCP.

   IN ADDITION TO THE 11 ALTERNATIVES DEVELOPED AND EVALUATED IN THE FS
   REPORT, EPA HAS ADDED THE TWO ALTERNATIVES PROPOSED BY DEFENDANTS.

   DESCRIPTION OF ALTERNATIVES

   THE REMEDIAL ALTERNATIVES EVALUATED IN THE FS REPORT WERE DEVELOPED TO
   ACCOMPLISH THE FOLLOWING:

   1. SEAL THE UNDERGROUND WORKINGS TO ELIMINATE THE OUTFLOW OF
      CONTAMINATED WATER (REDUCE OR ELIMINATE THE NEED FOR LONG-TERM
      MANAGEMENT);

   2. REMOVE AND PROCESS THE SULFIDE MINERAL ZONE (REDUCE THE NEED FOR
      LONG-TERM MANAGEMENT);

   3. TREAT THE CONTAMINATED OUTFLOW PRIOR TO DISCHARGE TO THE ENVIRONMENT
      (REDUCE MOBILITY AND TOXICITY); OR

   4. COMBINATIONS OF THESE ALTERNATIVES.

   THESE REMEDIES ARE LISTED BELOW AS ALTERNATIVES 1 THROUGH 10.



   ALTERNATIVE 11 IS THE NO-ACTION ALTERNATIVE.  THE ALTERNATIVES PROPOSED
   BY ASARCO AND LEADVILLE CORPORATION ARE LISTED AS ALTERNATIVES 12 AND
   13, RESPECTIVELY.

    1. MINE VOID BACKFILL -- THIS ALTERNATIVE WOULD INVOLVE BACKFILLING THE
       TUNNEL, THE LATERALS, AND THE MINED-OUT VOIDS WITH MINE TAILINGS,
       WASTE ROCK, NATURAL FILL, OR CONCRETE TO STOP WATER INFILTRATION AND
       HALT THE OXIDATION PROCESS.

    2. TOTAL PLUGGING OF THE YAK TUNNEL -- SEVERAL DISCRETE CONCRETE PLUGS
       WOULD BE CONSTRUCTED WITHIN THE TUNNEL.  THE WATER THAT BACKS UP
       BEHIND THE PLUGS WOULD FLOOD THE SULFIDE ZONE, REDUCE THE OXIDATION
       PROCESS AND, THEREBY, PREVENT THE DISCHARGE OF CONTAMINATED WATER.

    3. MINING AND DISPOSAL -- THE SULFIDE ZONE WOULD BE MINED OUT AND
       DISPOSED OF IN AN APPROPRIATE LANDFILL, THUS HALTING THE IN SITU
       OXIDATION PROCESS AND THE RELEASE OF METALS.

    4. MINING, TREATMENT, AND DISPOSAL -- THIS ALTERNATIVE IS SIMILAR TO
       ALTERNATIVE 3 WITH THE EXCEPTION THAT ECONOMICALLY VALUABLE METALS
       WOULD BE RECOVERED FROM THE MINED SULFIDE ROCK PRIOR TO DISPOSAL.
       THIS WOULD SIGNIFICANTLY REDUCE THE METAL CONTENT OF THE WASTE
       REQUIRING LAND DISPOSAL AND, THEREBY, OFFSET DISPOSAL COSTS.

    5. COLLECTION, TREATMENT, AND DISCHARGE -- THIS ALTERNATIVE WOULD
       INVOLVE REHABILITATING THE YAK TUNNEL TO MAINTAIN ITS FUNCTION IN
       COLLECTING THE CONTAMINATED WATER.  SHAFTS WOULD BE SEALED AND
       SURFACE WATER DIVERSIONS WOULD BE INSTALLED TO MINIMIZE THE INFLOW
       OF SNOWMELT AND PRECIPITATION TO THE YAK TUNNEL AND MINED AREAS.
       SURGE CONTROL PONDS WOULD BE BUILT TO REGULATE THE OUTFLOW FROM THE
       TUNNEL AND A WATER TREATMENT FACILITY WOULD BE CONSTRUCTED THAT
       WOULD DISCHARGE TREATED EFFLUENT TO THE LOWER REACHES OF CALIFORNIA
       GULCH OR THE ARKANSAS RIVER.  AMONG THE CONSIDERED TREATMENT OPTIONS
       WERE THE FOLLOWING:

            - CHEMICAL TREATMENT USING A LIME NEUTRALIZATION PLANT OR
              PONDS;

            - CHEMICAL TREATMENT USING SELECTIVE PRECIPITATION TO RECOVER
              VALUABLE MINERALS FROM THE WATER;

            - BIOLOGICAL TREATMENT USING WETLANDS; AND

            - A SECONDARY TREATMENT STAGE TO FURTHER IMPROVE THE EFFLUENT QUALITY.

       EPA IDENTIFIED ALTERNATIVE 5 AS THE PREFERRED ALTERNATIVE IN THE
       PROPOSED REMEDIAL ACTION PLAN BUT RETAINED THE POSSIBILITY OF
       PARTIAL PLUGGING.

    6. PARTIAL PLUGGING, COLLECTION, AND DISCHARGE -- THIS ALTERNATIVE
       WOULD INVOLVE CONSTRUCTING ONE OR MORE DISCRETE CONCRETE PLUGS IN
       THE UPPER REACHES OF THE YAK TUNNEL TO REDUCE THE AMOUNT OF THE
       OUTFLOW DISCHARGED TO THE LOWER REACHES OF CALIFORNIA GULCH OR THE
       ARKANSAS RIVER.

    7. PARTIAL PLUGGING, COLLECTION, TREATMENT, AND DISCHARGE -- THIS
       ALTERNATIVE COMBINES ALTERNATIVES 5 AND 6, INCORPORATING BOTH THE
       INSTALLATION OF ONE OR MORE DISCRETE PLUGS AND TREATMENT OF ANY
       REMAINING DISCHARGE.  THE PLUG(S) WOULD REDUCE THE QUANTITY OF
       CONTAMINATED OUTFLOW AND, THUS, REDUCE THE SIZE OF THE TREATMENT
       FACILITY AND AMOUNT OF TUNNEL REHABILITATION REQUIRED.

    8. PARTIAL MINING AND DISPOSAL, AND PARTIAL PLUGGING, COLLECTION, AND



       DISCHARGE -- THIS ALTERNATIVE IS A COMBINATION OF ALTERNATIVES 3 AND 6.

    9. PARTIAL MINING, TREATMENT, AND DISPOSAL, AND PARTIAL PLUGGING,
       COLLECTION, TREATMENT, AND DISCHARGE -- THIS ALTERNATIVE COMBINES
       ALTERNATIVES 4 AND 7.

   10. INSTITUTIONAL CONTROLS -- IN THIS ALTERNATIVE, DEED AND ACCESS
       RESTRICTIONS WOULD BE USED TO REDUCE PUBLIC EXPOSURE TO METALS IN
       THE YAK TUNNEL DISCHARGE.

   11. NO ACTION -- NO REMEDIAL ACTIONS WOULD BE PERFORMED.

   12. ASARCO PROPOSAL -- ASARCO PROPOSED TOTAL PLUGGING OF THE TUNNEL WITH
       A SERIES OF FOUR CONCRETE PLUGS.  IN ADDITION, SURGE PONDS WOULD BE
       CONSTRUCTED, THE GROUND SURFACE WOULD BE SEALED TO PREVENT INFLOW,
       AND THE MINE WATER WOULD BE TREATED THROUGH IN SITU LIME TREATMENT
       BY LIME INJECTION.  THIS PROPOSAL INCORPORATES ELEMENTS OF
       ALTERNATIVES 2, 5, AND 7 WITH THE ADDITION OF THE IN SITU, RATHER
       THAN EXTERNAL, WATER TREATMENT.

   13. LEADVILLE CORPORATION PROPOSAL -- LEADVILLE CORPORATION PROPOSED TO
       INSTALL A PLUG IN THE YAK TUNNEL BELOW THE RESURRECTION MINE
       WORKINGS.  THIS IS A SPECIFIC PROPOSAL FOR IMPLEMENTATION OF ONE
       ELEMENT, THE RESURRECTION PLUG, COMMON TO ALTERNATIVES 2, 6, 7, AND
       12.  LEADVILLE CORPORATION ALSO PROPOSED PUMPING, TREATMENT, AND
       DISCHARGE OF WATER TO EVANS GULCH FROM BEHIND THE PLUG, UNTIL ITS
       MINING OPERATIONS CEASE.

   INITIAL SCREENING

   PURSUANT TO SECTION 300.68(G) OF THE NCP AND EPA'S INTERIM GUIDANCE ON
   SUPERFUND SELECTION OF REMEDY, EPA CONDUCTED AN INITIAL SCREENING OF THE
   11 ALTERNATIVES BASED ON IMPLEMENTABILITY (ACCEPTABLE ENGINEERING
   PRACTICES), EFFECTIVENESS, AND COST.  TABLE 7-1 IN THE FS SUMMARIZES THE
   INITIAL SCREENING PROCESS.  ALTERNATIVES 1, 2, 3, 4, 6, 8, 9, AND 10
   FAILED TO PASS THE INITIAL SCREENING FOR THE REASONS DESCRIBED BELOW.

   ALTERNATIVE 1

   ALTERNATIVE 1 CONSISTS OF FILLING MINE VOID SPACES AND ROCK FRACTURES
   WITH MINE TAILINGS, WASTE ROCK, NATURAL FILL, OR CONCRETE TO REDUCE
   WATER INFILTRATION AND REDUCE THE SULFIDE OXIDATION PROCESS.  THIS
   ALTERNATIVE WAS ELIMINATED BECAUSE IT MAY NOT BE TECHNICALLY FEASIBLE TO
   FILL ALL THE MINE VOIDS AND HALT THE OXIDATION PROCESS.  IF THE MINE
   VOID SPACES WERE TO BE FILLED, THE ALTERNATIVE WOULD PROBABLY NOT BE
   EFFECTIVE IN REDUCING THE GENERATION OF ACIDIC GROUND WATER SINCE FLOW
   THROUGH THE SURROUNDING SULFIDE ROCK WOULD STILL OCCUR.  THIS ACIDIC
   WATER COULD SEEP TO CALIFORNIA GULCH AND POSSIBLY TO OTHER AREAS.  THE
   ALTERNATIVE WAS ALSO ELIMINATED BECAUSE IT WOULD CAUSE EXTENSIVE
   ENVIRONMENTAL DAMAGE TO THE GROUND SURFACE WHEN THE REQUIRED ACCESS
   ROADS AND DRILL PADS ARE BUILT TO INJECT THE GROUT AND OTHER FILL
   MATERIALS INTO THE MINE VOIDS.  ALTERNATIVE 1 FAR EXCEEDS THE COST OF
   OTHER ALTERNATIVES BUT DOES NOT PROVIDE SUBSTANTIALLY GREATER PUBLIC
   HEALTH AND ENVIRONMENTAL PROTECTION, OR TECHNICAL RELIABILITY.

   ALTERNATIVE 2

   ALTERNATIVE 2 CONSISTS OF TOTALLY PLUGGING THE YAK TUNNEL BY A SERIES OF
   PLUGS IN AN ATTEMPT TO STOP THE DISCHARGE OF FLOW FROM THE PORTAL.  THIS
   ALTERNATIVE WAS ELIMINATED BECAUSE IT WOULD NOT BE TECHNICALLY FEASIBLE
   TO STOP ALL FLOW FROM THE YAK TUNNEL WORKINGS.  THE LOWERMOST AREA OF
   THE TUNNEL, THE IRON HILL GROUP OF MINE WORKINGS, IS RELATIVELY NEAR THE
   SURFACE AND HAS EXTENSIVE SHAFTS, FRACTURES, AND MINE WORKINGS.  ONCE



   WATER HAD BACKED UP BEHIND THE LOWERMOST PLUG, IT WOULD LIKELY SEEP
   THROUGH THESE CONDUITS TO THE SURFACE AND CONSEQUENTLY TO CALIFORNIA
   GULCH.  WHILE MANY OF THESE COULD BE PLUGGED, IT IS UNLIKELY THAT
   COMPLETE CONTROL OF THE SEEPAGE THROUGH SURFACE SEALING CAN BE ACHIEVED
   IN THE IRON HILL AREA.  THIS ALTERNATIVE DID NOT INCLUDE ANY ACTIVITIES
   TO CONTROL OR CLEAN UP ACIDIC SEEPAGE.  AS A RESULT OF THE UNCONTROLLED
   ACIDIC SEEPAGE TO CALIFORNIA GULCH, THIS ALTERNATIVE WOULD NOT
   EFFECTIVELY PROTECT WATER QUALITY.

   ALTERNATIVES 3 AND 4

   ALTERNATIVES 3 AND 4 BOTH ENTAIL REMOVING THE SULFIDE ROCK BY MINING.
   ALTERNATIVE 3 INVOLVES DISPOSAL OF THE REMOVED SULFIDE ROCK, WHILE
   ALTERNATIVE 4 CONSIDERS RECOVERING THE METALS FROM THE SULFIDE ROCK
   (RESOURCE RECOVERY) TO REDUCE THE METALS CONTENT OF THE WASTE REQUIRING
   DISPOSAL.  ALTERNATIVES 3 AND 4 WERE ELIMINATED BECAUSE THEY WERE
   CONSIDERED TO BE UNRELIABLE, LIKELY TO CREATE SUBSTANTIAL ADVERSE
   ENVIRONMENTAL IMPACTS, AND EXTREMELY DIFFICULT AND EXPENSIVE TO
   UNDERTAKE.  FIRST, IDENTIFYING AND REMOVING ALL SULFIDE ROCK MAY NOT BE
   POSSIBLE.  IF ALL SULFIDE ROCK WERE NOT REMOVED, THE CONDITIONS
   RESULTING IN THE GENERATION OF ACIDIC GROUND WATER WOULD PERSIST, AND
   NEITHER ALTERNATIVE 3 NOR 4 WOULD BE EFFECTIVE IN PROTECTING WATER
   QUALITY.  SECOND, THE ENVIRONMENTAL IMPACTS OF SUCH A MINING EFFORT
   WOULD BE SUBSTANTIAL BECAUSE IT WOULD ENTAIL EXPLORATION DRILLING, ROCK
   REMOVAL, BACKFILL TO PREVENT SUBSIDENCE OF MINED AREAS, AND
   TRANSPORTATION AND DISPOSAL OF THE MINED MATERIAL.  IN ADDITION, BOTH
   ALTERNATIVES 3 AND 4 FAR EXCEED THE COSTS OF OTHER ALTERNATIVES AND
   STILL DO NOT PROVIDE SUBSTANTIALLY GREATER PUBLIC HEALTH AND
   ENVIRONMENTAL PROTECTION, OR TECHNICAL RELIABILITY.

   ALTERNATIVE 6

   ALTERNATIVE 6 CONSISTS OF PARTIAL PLUGGING, COLLECTION, AND DISCHARGE OF
   THE YAK PORTAL DRAINAGE.  THE PARTIAL PLUGGING WOULD REDUCE FLOW AND
   METALS CONCENTRATION AT THE TUNNEL PORTAL.  THE DISCHARGE AT THE PORTAL
   WOULD BE COLLECTED AND DISCHARGED EITHER TO CALIFORNIA GULCH OR THE
   ARKANSAS RIVER.  HOWEVER, EVEN WITH THE REDUCTION IN VOLUME AND METALS
   CONCENTRATION, THE WATER DISCHARGED FROM THE YAK TUNNEL WOULD STILL
   CONTAIN HIGH LEVELS OF METALS.  THEREFORE, THIS ALTERNATIVE WAS ELIMINATED.

   ALTERNATIVES 8 AND 9

   ALTERNATIVES 8 AND 9 ARE SIMILAR IN THAT THEY ENTAIL PARTIAL MINING AND
   DISPOSAL, AND PARTIAL PLUGGING, COLLECTION, AND TREATMENT FOR BOTH THE
   MINED MATERIALS (TO REMOVE THE SULFIDES AND ACHIEVE RESOURCE RECOVERY)
   AND TREATMENT OF THE TUNNEL DISCHARGE.  NEITHER ALTERNATIVE WOULD
   ACHIEVE GREATER REDUCTION IN MOBILITY, TOXICITY, OR VOLUME OF WASTES
   THAN ALTERNATIVES 5 OR 7.  ALTERNATIVES 8 AND 9 WERE ELIMINATED FOR THE
   SAME REASONS AS ALTERNATIVES 3 AND 4; THEY ARE UNRELIABLE, LIKELY TO
   CREATE ADVERSE ENVIRONMENTAL IMPACTS, AND EXTREMELY DIFFICULT TO UNDERTAKE.

   ALTERNATIVE 10

   ALTERNATIVE 10 USES INSTITUTIONAL CONTROLS TO MINIMIZE THE IMPACT FROM
   THE YAK TUNNEL.  INSTITUTIONAL CONTROLS, SUCH AS FENCES, CULVERTS, AND
   LAND USE RESTRICTIONS, ARE TECHNICALLY FEASIBLE AND RELATIVELY SIMPLE TO
   IMPLEMENT.  HOWEVER, IMPLEMENTATION OF INSTITUTIONAL CONTROLS WOULD HAVE
   NO IMPACT ON THE GENERATION AND DISCHARGE OF METAL-LADEN ACIDIC WATER
   FROM THE YAK TUNNEL.  SINCE ALTERNATIVE 10 WOULD PROVIDE LITTLE BENEFIT,
   IF ANY, TO PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT, IT WAS ELIMINATED.

   ALTERNATIVES 12 AND 13



   ALTERNATIVES 12 AND 13 DID NOT RECEIVE INITIAL SCREENING SINCE THEY WERE
   PROPOSED AFTER EPA HAD COMPLETED THE FS.  HOWEVER, EPA RETAINED THEM, AS
   WELL AS ALTERNATIVES 5, 7, AND 11, FOR DETAILED ANALYSIS.

   DETAILED DESCRIPTION OF
   REMAINING ALTERNATIVES

   THE FIVE ALTERNATIVES RETAINED FOR FURTHER ANALYSIS INCLUDE ELEMENTS OF
   SOURCE CONTROL (TUNNEL PLUGGING AND FLOODING OF SULFIDE ZONES TO CONTROL
   OXIDATION), MANAGEMENT OF MIGRATION (COLLECTION AND TREATMENT OF
   CONTAMINATED WATER), PERMANENT SOLUTIONS (TUNNEL PLUGGING, FLOODING OF
   SULFIDE ZONES, AND SURFACE SEALING), AND ALTERNATIVE TREATMENT
   TECHNOLOGIES (COLLECTION AND TREATMENT OF CONTAMINATED WATER).  IN
   ADDITION, SEVERAL OF THESE ALTERNATIVES (5, 7, 12, AND 13) USE
   TECHNIQUES THAT MAY SIGNIFICANTLY REDUCE THE MOBILITY, TOXICITY, OR
   VOLUME OF HAZARDOUS SUBSTANCES.

   THE FIVE ALTERNATIVES SELECTED FOR DETAILED ANALYSIS ARE DESCRIBED IN
   DETAIL BELOW.

   ALTERNATIVE 5 -- COLLECTION, TREATMENT, AND DISCHARGE

   THIS ALTERNATIVE IS A MANAGEMENT-OF-MIGRATION TECHNIQUE TO COLLECT AND
   TREAT THE YAK TUNNEL FLOW.  THE TUNNEL WOULD BE REHABILITATED TO
   MAINTAIN ITS FUNCTION AS A DRAINAGE SYSTEM, WHICH WOULD CONTROL SURGES
   AND RELEASES OF PRECIPITATES.  THE PORTAL FLOW WOULD BE ROUTED THROUGH
   SURGE PONDS IN THE RESURRECTION MILL YARD.  THESE PONDS WOULD BE BUILT
   TO CONTROL DISCHARGES DURING CONSTRUCTION AND THEN WOULD BE USED AS
   EQUALIZATION PONDS TO CONTROL THE FLOW TO A TREATMENT PLANT.

   WATER WOULD BE PUMPED TO A TREATMENT FACILITY LOCATED OUTSIDE THE
   100-YEAR FLOODPLAIN.  THE PLANT WOULD USE CHEMICAL OR BIOLOGICAL
   TREATMENT PROCESSES.  SECONDARY TREATMENT WOULD BE ADDED IF NECESSARY TO
   MEET CLEANUP STANDARDS.  AFTER TREATMENT, THE WATER COULD BE DISCHARGED
   TO EITHER CALIFORNIA GULCH OR THE ARKANSAS RIVER.  WASTE SLUDGE FROM THE
   TREATMENT FACILITY WOULD BE DISPOSED OF ONSITE IN A PROPERLY DESIGNED
   AND MAINTAINED LANDFILL.

   ALTERNATIVE 7 -- PARTIAL PLUGGING, COLLECTION, TREATMENT, AND DISCHARGE

   THIS ALTERNATIVE USES BOTH SOURCE CONTROL AND MANAGEMENT-OF-MIGRATION
   TECHNOLOGIES.  SOURCE CONTROL WOULD BE ACHIEVED BY PLACING CONCRETE
   PLUGS IN THE YAK TUNNEL BELOW BOTH THE RESURRECTION AND THE IBEX-IRENE
   MINE WORKINGS.  THESE PLUGS WOULD DECREASE ACID MINE DRAINAGE FLOW RATES
   FROM THE PORTAL BY ABOUT 50 PERCENT.  PARTIAL PLUGGING WOULD ALSO REDUCE
   THE AREA OF THE TUNNEL AND LATERALS THAT WOULD REQUIRE REHABILITATION
   AND SUBSEQUENT MAINTENANCE.  THE REMAINING ACID DRAINAGE FROM THE TUNNEL
   WOULD BE COLLECTED VIA THE REHABILITATED TUNNEL COLLECTION SYSTEM
   DESCRIBED IN ALTERNATIVE 5.  THE TREATMENT PLANT OPTIONS (ADJUSTED FOR
   REDUCED FLOW AND WASTE DISPOSAL) WOULD BE THE SAME AS THOSE FOR ALTERNATIVE 5.

   ALTERNATIVE 11 -- NO ACTION

   UNDER THE NO-ACTION ALTERNATIVE, THERE WOULD BE NO REMEDIATION OF THE
   YAK TUNNEL DISCHARGE.

   ALTERNATIVE 12 -- ASARCO PROPOSAL (TOTAL PLUGGING, COLLECTION, AND IN
   SITU TREATMENT)

   DURING THE PUBLIC COMMENT PERIOD, ASARCO PROPOSED A DETAILED ALTERNATIVE
   THAT USES BOTH SOURCE CONTROL AND MANAGEMENT OF MIGRATION TECHNOLOGIES
   (ASARCO, 1987).  THIS ALTERNATIVE INVOLVES TOTAL PLUGGING OF THE YAK
   TUNNEL WITH PLACEMENT OF CONCRETE PLUGS BELOW THE RESURRECTION MINE



   WORKINGS, IN THE IRENE-IBEX AREA, AND NEAR THE PORTAL.  THE WATER BEHIND
   THE PORTAL PLUG WOULD BE PUMPED TO THE SURFACE, MIXED WITH LIME, AND
   SUBSEQUENTLY DISCHARGED BACK INTO THE MINE WORKINGS VIA INJECTION WELLS.
   THE PUMPING, TREATMENT, AND REINJECTION WOULD CONTINUE UNTIL WATER
   QUALITY WITHIN THE MINE WORKINGS WAS ACCEPTABLE.  IF NECESSARY, WATER
   LEVELS WOULD BE LOWERED BEHIND THE PORTAL PLUG AND THE PUMPED-OUT WATER
   WOULD BE TREATED BEFORE DISCHARGE.

   ASARCO ALSO PROPOSED DIVERSION OF SURFACE WATER, CONSTRUCTION OF SURGE
   PONDS, AND DEVELOPMENT OF A MONITORING NETWORK.

   SINCE THIS COMBINATION OF RESPONSE ACTIONS WAS NOT EVALUATED IN THE FS,
   A MORE DETAILED DESCRIPTION FOLLOWS:

   1. TUNNEL PLUGGING.  CONCRETE PLUGS WOULD BE INSTALLED AT FOUR LOCATIONS
      IN THE YAK TUNNEL:  BELOW THE RESURRECTION MINE WORKINGS, BELOW THE
      IBEX AREA, IN THE IRENE LATERAL, AND NEAR THE PORTAL.  THE PLUGS
      WOULD MINIMIZE THE MIGRATION OF WATER FROM THE MINE WORKINGS THROUGH
      THE TUNNEL AND WOULD INUNDATE A LARGE PORTION OF THE SULFIDE ZONE.

   2. SURFACE WATER DIVERSIONS.  TO MINIMIZE THE AMOUNT OF SURFACE WATER
      INFILTRATING THE TUNNEL, ASARCO PROPOSED CONSTRUCTING A SURFACE WATER
      DIVERSION CHANNEL AND A GROUND WATER CUTOFF WALL UPSTREAM OF THE
      DIVERSION CHANNEL, AND BACKFILLING ALL SHAFTS IN THE BOTTOM OF UPPER
      CALIFORNIA GULCH.

   3. SURGE PONDS.  SURGE PONDS WOULD BE CONSTRUCTED ON TWO TAILING
      IMPOUNDMENTS LOCATED NEAR THE YAK TUNNEL PORTAL.  THE SURGE PONDS
      WOULD BE NEEDED TO PROTECT THE DOWNSTREAM WATERS DURING CONSTRUCTION
      OF THE TUNNEL PLUGS.  ONCE THE PLUGS ARE INSTALLED, THE SURGE PONDS
      WOULD BE DISMANTLED.  THIS COMPONENT WOULD ALSO INVOLVE STREAM
      CHANNEL RELOCATION AND STABILIZATION OF THE TWO TAILINGS IMPOUNDMENTS.

   4. IN SITU TREATMENT.  ASARCO PROPOSES TO TREAT THE WATER IMPOUNDED
      BEHIND THE PORTAL PLUG BY INJECTING LIME INTO THE OLD MINE WORKINGS.
      THE PROPOSAL CONSISTS OF A WELL AND PUMP STATION IN CALIFORNIA GULCH,
      SURFACE PIPING TO INJECTION WELLS, AND A PORTABLE LIME ADDITION
      SYSTEM.  ACCORDING TO ASARCO, THIS IN SITU TREATMENT SYSTEM WOULD
      PUMP WATER FROM OLD MINE WORKINGS, ADD LIME, AND REINJECT HIGH PH
      WATER INTO SIX MAJOR MINE WORKINGS.  THE HIGH PH WATER WOULD
      PRECIPITATE METALS AND FORM A SLUDGE, WHICH WOULD EVENTUALLY SETTLE
      OUT AND POSSIBLY SEAL THE SEEPS.  AFTER DETERMINING THAT THE ENTIRE
      STORED WATER VOLUME HAS BEEN ADEQUATELY TREATED, THE INJECTION
      PROCESS WOULD BE STOPPED UNTIL MONITORING REVEALED THE NEED FOR
      ADDITIONAL LIME NEUTRALIZATION.

   5. MONITORING AND CONTINGENCY PLAN.  SEVERAL MONITORING WELLS WOULD BE
      INSTALLED AROUND THE PERIPHERY OF THE YAK TUNNEL HYDROLOGIC UNIT TO
      ESTABLISH BASELINE DATA ON WATER QUALITY AND LEVELS AND TO DETECT ANY
      CHANGES AS THE TREATMENT PROCESS PROCEEDS.  THE CALIFORNIA GULCH
      PUMPING SYSTEM WOULD BE USED TO CONTROL WATER LEVELS IF SURFACE SEEPS
      OR OTHER DETRIMENTAL EFFECTS ARE SEEN.

   ASARCO DID NOT PROVIDE INFORMATION REGARDING THE FOLLOWING:

   1. NECESSARY PUMP RATES AND LIME ADDITIONS THAT WOULD BE REQUIRED UNDER
      VARIOUS HYDROLOGIC CONDITIONS;

   2. DATA TO PERMIT EVALUATION OF THE ADEQUACY OF MIXING LIME WITH
      METAL-LADEN WATER IN THE UNDERGROUND WORKINGS TO CONTROL THE
      TREATMENT PROCESS; AND

   3. A SPECIFIC PROGRAM TO LOCATE SEEPS AND MONITOR GROUND WATER MOVEMENT



      TO DETERMINE WHETHER THE SYSTEM IS WORKING PROPERLY.

   ALTERNATIVE 13 -- LEADVILLE CORPORATION PROPOSAL (PARTIAL PLUGGING AND
   DISCHARGE)

   LEADVILLE CORPORATION HAS ALSO DEVELOPED A PROPOSED REMEDY FOR A
   COMPONENT OF THE YAK TUNNEL.  THIS REMEDY CONSISTS OF THE FOLLOWING
   COMPONENTS:

   1. TUNNEL PLUGGING.  A CONCRETE PLUG WOULD BE INSTALLED IN THE YAK
      TUNNEL BELOW THE RESURRECTION MINE WORKINGS.  THE PURPOSE OF THE PLUG
      IS TO PREVENT MIGRATION OF WATER FROM THE RESURRECTION AREA THROUGH
      THE TUNNEL PORTAL.  LEADVILLE CORPORATION ESTIMATED THAT THIS PLUG
      WOULD REDUCE THE PORTAL FLOW BY 20 TO 25 PERCENT.

   2. COLLECTION AND TREATMENT.  DURING MINING OPERATIONS, LEADVILLE
      CORPORATION WOULD COLLECT AND TREAT THE MINE DRAINAGE WATER IMPOUNDED
      BEHIND THE RESURRECTION PLUG.  AFTER TREATMENT, THE WATER WOULD BE
      DISCHARGED TO BIG EVANS GULCH PURSUANT TO A NATIONAL POLLUTANT
      DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT.  SLUDGE FROM THE
      TREATMENT PLANT WOULD BE TRANSPORTED TO THE LEADVILLE CORPORATION'S
      STRINGTOWN MILL FOR PROCESSING AND DISPOSAL.  AFTER MINING OPERATIONS
      CEASED IN THE RESURRECTION WORKINGS, THE MINE DRAINAGE WATER WOULD BE
      ALLOWED TO RISE BEHIND THE RESURRECTION PLUG.

   DETAILED ANALYSIS OF ALTERNATIVES

   CERCLA (AS AMENDED BY SARA), THE NCP, AND EPA GUIDANCE ESTABLISH
   CRITERIA TO BE CONSIDERED IN EVALUATING AND COMPARING ALTERNATIVES.
   EPA'S "ADDITIONAL INTERIM GUIDANCE FOR FY '87 RECORDS OF DECISION,"
   DATED JULY 24, 1987 (OSWER DIRECTIVE NO. 9335.0-21), IDENTIFIES NINE KEY
   CRITERIA TO BE CONSIDERED IN THE PREPARATION OF RODS:

        - COMPLIANCE WITH APPLICABLE, RELEVANT OR APPROPRIATE REQUIREMENTS (ARARS);

        - REDUCTION OF TOXICITY, MOBILITY, OR VOLUME;

        - SHORT-TERM EFFECTIVENESS;

        - LONG-TERM EFFECTIVENESS AND PERMANENCE;

        - IMPLEMENTABILITY;

        - COST;

        - COMMUNITY ACCEPTANCE;

        - STATE ACCEPTANCE; AND

        - OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

   TABLE 4 PROVIDES A SUMMARY OF ALTERNATIVES 5, 7, 11, 12, AND 13 WITH
   RESPECT TO EACH OF THESE CRITERIA.  THE KEY FACTORS AFFECTING REMEDY
   SELECTION DECISIONS ARE DESCRIBED IN MORE DETAIL BELOW FOR EACH
   ALTERNATIVE.

   ALTERNATIVE 5 -- COLLECTION, TREATMENT, AND DISCHARGE

   AS DESCRIBED IN THE PROPOSED REMEDIAL ACTION PLAN (EPA, 1987C), EPA
   CHOSE ALTERNATIVE 5 AS THE PREFERRED ALTERNATIVE FOR THE YAK TUNNEL
   OPERABLE UNIT.  THIS ALTERNATIVE, WHICH IS SUPPORTED BY THE STATE OF
   COLORADO AND SOME MEMBERS OF THE COMMUNITY, WAS SELECTED FOR THE
   FOLLOWING REASONS:



   1. THE ALTERNATIVE WOULD BE PROTECTIVE OF HUMAN HEALTH AND THE
      ENVIRONMENT BECAUSE THE TREATMENT SYSTEM WOULD IMPROVE THE QUALITY OF
      THE TUNNEL DISCHARGE;

   2. THE TREATED EFFLUENT WOULD ATTAIN CHEMICAL-SPECIFIC ARARS, EXCEPT FOR
      WATER QUALITY CRITERIA FOR CHRONIC TOXICITY FOR FRESHWATER AQUATIC
      LIFE FOR CADMIUM, COPPER, AND LEAD;

   3. THE TREATMENT SYSTEM AND SLUDGE DISPOSAL FACILITY WOULD REDUCE THE
      MOBILITY OF HAZARDOUS SUBSTANCES;

   4. TUNNEL REHABILITATION WOULD PREVENT OR MINIMIZE SURGES;

   5. THE ALTERNATIVE COULD BE IMPLEMENTED WITH PRESENTLY AVAILABLE
      TECHNOLOGIES; AND

   6. MAINTENANCE USING CURRENT ENGINEERING PRACTICES WOULD PROVIDE
      LONG-TERM EFFECTIVENESS.

   NEVERTHELESS, THERE ARE ALSO SIGNIFICANT DRAWBACKS TO ALTERNATIVE 5.  BY
   MAINTAINING THE TUNNEL AND MAJOR LATERALS, THE SULFIDE ZONES WOULD STILL
   BE EXPOSED TO OXYGENATED WATER, WHICH WOULD PERMIT MOBILIZATION OF
   METALS IN THE SULFIDE ZONES IN PERPETUITY.  THE REMEDY WOULD REQUIRE
   PERPETUAL TUNNEL MAINTENANCE, TREATMENT SYSTEM OPERATION, AND SLUDGE
   DISPOSAL.  EVEN IF THERE WERE RESOURCE RECOVERY FROM THE SLUDGE, LAND
   DISPOSAL WOULD STILL BE NECESSARY.  LEAKAGE AND LOSS OF METALS TO THE
   ENVIRONMENT IS STILL A POSSIBILITY, EVEN WITH A PROPERLY DESIGNED
   DISPOSAL SYSTEM.

   IN ADDITION, TUNNEL REHABILITATION MAY BE TECHNICALLY DIFFICULT, AND
   THERE ARE SHORT-TERM AND LONG-TERM RISKS TO WORKER HEALTH AND SAFETY
   ASSOCIATED WITH TUNNEL REHABILITATION AND MAINTENANCE.  SOME MEMBERS OF
   THE COMMUNITY STRONGLY OPPOSE THE TUNNEL MAINTENANCE COMPONENT AND THE
   ASSOCIATED NEED FOR PERPETUAL TREATMENT.

   ALTERNATIVE 7 -- PARTIAL PLUGGING, COLLECTION, TREATMENT, AND DISCHARGE

   THIS ALTERNATIVE WOULD BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT
   THROUGH THE DECREASE IN BOTH CHRONIC METALS DISCHARGE AND PERIODIC
   SURGES.  THE REMEDY WOULD REDUCE BOTH THE VOLUME OF WATER TO BE TREATED
   AND MOBILITY OF CONTAMINANTS THROUGH PARTIAL INUNDATION OF THE SULFIDE
   ZONE AND BLOCKAGE OF WATER BEHIND THE PLUGS.  THE PLUGS WOULD REDUCE THE
   AMOUNT OF WATER FLOWING TO THE TREATMENT PLANT BY APPROXIMATELY 50
   PERCENT, COMPARED TO ALTERNATIVE 5.  AS WITH ALTERNATIVE 5, THE TREATED
   EFFLUENT WOULD ATTAIN CHEMICAL-SPECIFIC ARARS, EXCEPT FOR THE WATER
   QUALITY CRITERIA FOR CHRONIC TOXICITY TO FRESHWATER AQUATIC LIFE FOR
   CADMIUM, COPPER, AND LEAD.  IN ADDITION, THE PARTIAL PLUGGING COMPONENT
   WOULD REDUCE THE COSTS OF TUNNEL REHABILITATION AND MAINTENANCE, THE
   CAPITAL AND OPERATING COSTS OF THE TREATMENT PLANT, AND THE COSTS AND
   POTENTIAL ENVIRONMENTAL HARM ASSOCIATED WITH SLUDGE DISPOSAL.  FOR THESE
   REASONS, THIS ALTERNATIVE HAS SOMEWHAT GREATER COMMUNITY ACCEPTANCE THAN
   ALTERNATIVE 5.

   ALTERNATIVE 7 HAS DRAWBACKS SIMILAR TO THOSE OF ALTERNATIVE 5.  ALTHOUGH
   OF A LESSER MAGNITUDE, PERPETUAL TUNNEL MAINTENANCE, TREATMENT SYSTEM
   OPERATION, AND SLUDGE DISPOSAL WOULD BE REQUIRED.  THERE WOULD ALSO BE
   SIMILAR, ALTHOUGH REDUCED, THREATS TO WORKER SAFETY.  THERE IS ALSO
   UNCERTAINTY ABOUT HOW PLUGGING WOULD AFFECT THE QUALITY AND FLOW OF
   WATER BEHIND THE PLUGS.  THE PRIMARY CONCERN WOULD BE UNCONTROLLED
   SEEPAGE OR CONTAMINATION OF CLEAN GROUND WATER AREAS.  SOME MEMBERS OF
   THE COMMUNITY ARE OPPOSED TO THE PLUGGING COMPONENT FOR THESE REASONS.

   ALTERNATIVE 11 -- NO ACTION



   THIS ALTERNATIVE IS NOT PROTECTIVE OF PUBLIC HEALTH AND THE ENVIRONMENT
   BECAUSE THE CONTRIBUTION OF THE YAK TUNNEL TO CONTAMINATION OF SURFACE
   WATER, GROUND WATER, AND THE SEDIMENT SYSTEM WOULD CONTINUE UNABATED.
   IN ADDITION, THE RISK OF SURGES WOULD CONTINUE, THE CHEMICAL-SPECIFIC
   ARARS WOULD NOT BE ATTAINED, AND THERE WOULD BE NO REDUCTION IN
   MOBILITY, TOXICITY, OR VOLUME OF THE CONTAMINANTS.  THIS ALTERNATIVE IS
   NOT ACCEPTABLE TO THE STATE OR THE COMMUNITY.

   ALTERNATIVE 12 -- TOTAL PLUGGING, COLLECTION, AND IN SITU TREATMENT

   THIS ALTERNATIVE WOULD BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT
   THROUGH THE DECREASE IN BOTH CHRONIC METALS DISCHARGE AND PERIODIC
   SURGES.  THE REMEDY WOULD REDUCE THE MOBILITY AND VOLUME OF CONTAMINANTS
   RELEASED INTO THE ENVIRONMENT THROUGH PARTIAL INUNDATION OF THE SULFIDE
   ZONE AND BLOCKAGE OF WATER BEHIND THE PLUGS.  THE IN SITU TREATMENT
   COMPONENT OF THE REMEDY WOULD FURTHER REDUCE THE MOBILITY OF
   CONTAMINANTS AND COULD MINIMIZE THE NEED FOR ABOVE-GROUND LANDFILL
   DISPOSAL OF SLUDGE.  THE REMEDY IS IMPLEMENTABLE USING EXISTING
   TECHNOLOGY AND THE IN SITU TREATMENT COMPONENT OFFERS THE POTENTIAL FOR
   A PERMANENT SOLUTION.  SOME COMMUNITY MEMBERS SUPPORTED THIS ALTERNATIVE
   PRINCIPALLY DUE TO ITS POTENTIALLY LOWER COSTS AND POSSIBLE ELIMINATION
   OF THE NEED FOR PERPETUAL OPERATION AND MAINTENANCE.

   ALTERNATIVE 12 ALSO HAS SIGNIFICANT DRAWBACKS.  DUE TO THE COMPLEXITY OF
   THE MINE WORKINGS, THERE IS A SIGNIFICANT POSSIBILITY THAT IN SITU
   TREATMENT, AS PROPOSED, WOULD NOT ACHIEVE SUFFICIENT MIXING AND WOULD,
   THUS, INEFFECTIVELY TREAT WATER IN ALL AREAS OF THE TUNNEL AND CONNECTED
   MINE WORKINGS.  SLUDGE FROM THE TREATMENT SYSTEM MAY SEAL OFF FRACTURE
   FLOW PATHS CAUSING SHORT CIRCUITING OF THE SYSTEM, THUS RENDERING THE
   TREATMENT INEFFECTIVE.  CONSEQUENTLY, AS WATER LEVELS RISE BEHIND THE
   PORTAL PLUG, THERE COULD BE UNCONTROLLED SEEPAGE OF WATER THAT WOULD NOT
   MEET CHEMICAL-SPECIFIC ARARS.  SURFACE SEEPS OF CONTAMINATED WATER OR
   MOVEMENT OF CONTAMINATED GROUND WATER TOWARD CLEAN WATER AREAS COULD
   NECESSITATE OPERATION OF A PUMPING AND TREATMENT SYSTEM, PERHAPS IN
   PERPETUITY.  THIS WOULD NEGATE THE BENEFITS OF IN SITU TREATMENT AND
   WOULD RESULT IN LONG-TERM MAINTENANCE AND SLUDGE DISPOSAL REQUIREMENTS.

   THERE IS ALSO A CONCERN THAT BUILDUP OF SLUDGE IN THE OLD MINE WORKINGS,
   WHICH WOULD RESULT FROM IN SITU TREATMENT, WOULD INTERFERE WITH FUTURE
   RESOURCE DEVELOPMENT.  THE CONCERN IS THAT IT WOULD BE DIFFICULT TO
   COLLECT, REMOVE, AND TREAT THE SLUDGE.  THE STATE BELIEVES THAT THE
   UNCERTAINTY ASSOCIATED WITH THE EFFECTIVENESS OF IN SITU TREATMENT
   SHOULD BE RESOLVED THROUGH FURTHER STUDY PRIOR TO IMPLEMENTATION OF THAT
   SYSTEM.

   ALTERNATIVE 13 -- PARTIAL PLUGGING AND DISCHARGE

   THIS ALTERNATIVE WOULD BE PROTECTIVE OF PUBLIC HEALTH AND THE
   ENVIRONMENT IN THAT IT WOULD REDUCE FLOW FROM THE YAK TUNNEL BY 20 TO 25
   PERCENT.  AFTER MINING CEASES, THE REMEDY WOULD REDUCE BOTH THE MOBILITY
   AND VOLUME OF CONTAMINANTS THROUGH INUNDATION OF MINERALIZED ZONES AND
   BY BLOCKING THE DISCHARGE OF ADDITIONAL EFFLUENT FROM THE YAK TUNNEL.
   THE REMEDY IS IMPLEMENTABLE USING EXISTING TECHNOLOGY FOR PLUGGING AND
   IS EXPECTED TO BE A PERMANENT REMEDY FOR THAT PORTION OF THE TUNNEL.
   THE STATE AND MANY COMMUNITY MEMBERS SUPPORT CONSTRUCTION OF A PLUG
   BELOW THE RESURRECTION WORKINGS.

   THIS ALTERNATIVE IS NOT A TOTAL SOLUTION.  THERE WOULD STILL BE
   SUBSTANTIAL FLOW FROM THE YAK TUNNEL AND THE DISCHARGE WOULD EXCEED
   CHEMICAL-SPECIFIC ARARS.  ADDITIONALLY, THE LEADVILLE CORPORATION
   PROPOSAL DID NOT PROVIDE FOR MONITORING OR CONTINGENCY PLANNING, WHICH
   WOULD BE NECESSARY TO ENSURE THAT PLUGGING DID NOT RESULT IN
   UNACCEPTABLE ENVIRONMENTAL IMPACTS.



   #RA
                              VI. SELECTED REMEDY

   THE GOAL OF THE SELECTED REMEDY IS TO DECREASE THE RELEASE AND
   THREATENED RELEASE OF HAZARDOUS SUBSTANCES, POLLUTANTS AND CONTAMINANTS
   FROM THE YAK TUNNEL INTO CALIFORNIA GULCH.  THE SELECTED REMEDY CONSISTS
   OF THE FOLLOWING COMPONENTS:

        - SURGE PONDS;

        - TUNNEL PLUGGING;

        - WATER CONTROL MEASURES, INCLUDING SEALING OF DRILL HOLES, SHAFTS,
          AND CAVED-IN UNDERGROUND MINE WORKINGS TO REDUCE SURFACE INFLOW
          TO THE YAK TUNNEL SYSTEM, AND GROUTING OF OTHER AREAS TO MINIMIZE
          GROUND WATER OUTFLOW FROM THE FLOODED TUNNEL SYSTEM AFTER
          PLUGGING;

        - A MONITORING SYSTEM, INCLUDING SURFACE AND GROUND WATER
          COMPONENTS, TO DETERMINE HYDROLOGIC CHANGES;

        - A WATER COLLECTION (PUMPING) SYSTEM TO CONTROL WATER LEVELS
          BEHIND THE LOWER PLUG AND AN INTERIM WATER TREATMENT FACILITY
          USING PONDS (BUILT ORIGINALLY FOR SURGE CONTROL) AS SETTLING PONDS;

        - OPERATION AND MAINTENANCE OF COMPONENTS OF THE REMEDY; AND

        - CONTINGENCY PLANS.

   THE COMPONENTS OF THE REMEDY ARE SHOWN SCHEMATICALLY IN FIGURE 5.  MANY
   OF THESE COMPONENTS ARE PART OF VARIOUS ALTERNATIVES DESCRIBED IN THE
   PREVIOUS SECTION AND WERE EVALUATED IN THE FS.  SPECIFIC DESIGN DETAILS
   OF THE SELECTED REMEDY WILL BE DEVELOPED DURING REMEDIAL DESIGN.

   THIS REMEDY DIFFERS FROM THE REMEDY DESCRIBED IN THE PROPOSED REMEDIAL
   ACTION PLAN (EPA, 1987C).  EPA INITIALLY IDENTIFIED ALTERNATIVE 5 AS THE
   PREFERRED REMEDY BUT RETAINED THE OPTION TO INCORPORATE A PARTIAL
   PLUGGING COMPONENT.  SUBSEQUENTLY, EPA RECEIVED ADDITIONAL INFORMATION
   DURING THE PUBLIC COMMENT PERIOD AND, AFTER TAKING THESE COMMENTS INTO
   CONSIDERATION, RE-EVALUATED ALTERNATIVES CONTAINING A PLUGGING COMPONENT
   AND VARIOUS TREATMENT OPTIONS.  BASED ON THE COMMENTS RECEIVED, EPA ALSO
   MODIFIED THE REMEDY TO REFLECT CONCERNS ABOUT INTEGRATION OF THE YAK
   TUNNEL OPERABLE UNIT INTO THE OVERALL SITE REMEDY.

   DESCRIPTION OF SELECTED REMEDY

   THE SELECTED REMEDY FOR THE YAK TUNNEL OPERABLE UNIT CONSISTS OF THE
   COMPONENTS DESCRIBED ABOVE.  THE REMEDY INCORPORATES A SOURCE CONTROL
   TECHNOLOGY (TUNNEL PLUGGING) AND A MANAGEMENT-OF-MIGRATION TECHNIQUE (A
   MINE WATER COLLECTION AND TREATMENT SYSTEM).  EACH COMPONENT IS
   DESCRIBED IN MORE DETAIL BELOW.

   SURGE PONDS

   BEFORE THE PLUGS ARE INSTALLED IN THE YAK TUNNEL, A SURGE POND SYSTEM
   WILL BE CONSTRUCTED AT THE PORTAL.  TO PROTECT CALIFORNIA GULCH AND THE
   ARKANSAS RIVER FROM ACCIDENTAL RELEASES, THE PONDS WILL COLLECT ANY
   SURGES OF ACIDIC WATERS, SLUDGES, OR SEDIMENTS FROM THE TUNNEL CAUSED BY
   CONSTRUCTION.  THE PONDS WILL BE LARGE ENOUGH TO CONTAIN APPROXIMATELY 8
   MILLION GALLONS OF WATER, OR ABOUT SIX TO EIGHT TIMES THE DISCHARGE
   VOLUME THAT WAS ESTIMATED DURING THE OCTOBER 1985 SURGE EVENT (EPA,
   1987B).  THE PONDS AND SUITABLY SIZED DITCHES WILL BE EXCAVATED TO



   MAINTAIN A WORKING DEPTH OF ABOUT 10 FEET.  THE PONDS WILL BE LINED WITH
   A SYNTHETIC MEMBRANE AND CLAY TO MINIMIZE LEAKAGE.  A BYPASS CHANNEL,
   SIZED TO ACCOMMODATE THE FLOW FROM A 100-YEAR FLOOD EVENT FROM UPPER
   CALIFORNIA GULCH, WILL BE BUILT TO PROTECT THE SURGE PONDS.  ONCE THE
   TUNNEL PLUGS HAVE BEEN INSTALLED, THE PONDS WILL NOT BE NEEDED FOR SURGE
   CONTROL.  THEY WILL THEN BE USED AS PART OF THE INTERIM TREATMENT
   FACILITY, WHICH IS DESCRIBED LATER IN THIS SUBSECTION.

   TUNNEL PLUGGING

   A MINIMUM OF THREE CONCRETE PLUGS WILL BE INSTALLED IN THE YAK TUNNEL AS
   SHOWN IN FIGURE 5.  THE PLUGS WILL BE CONSTRUCTED IN SOUND, LOW
   PERMEABILITY ROCK, AND WILL BE DOWNGRADIENT FROM EACH MAJOR GROUP OF
   INTERCONNECTED MINE WORKINGS (RESURRECTION GROUP, IBEX-IRENE GROUP, AND
   THE IRON HILL GROUP).  THE RESURRECTION PLUG WILL BE LOCATED IN THE
   VICINITY OF THE SMALL RHYOLITE BRECCIA PIPE THAT SEPARATES THE
   RESURRECTION MINE GROUP FROM THE IBEX-IRENE GROUP.  INSTALLATION OF THE
   PLUG WILL REDUCE INFLOW TO THE YAK TUNNEL FROM THE RESURRECTION GROUP.
   THE IBEX-IRENE PLUG WILL BE LOCATED JUST TO THE WEST OF THE WESTON FAULT
   ZONE WITHIN THE LARGE MASS OF GRAY PORPHYRY ROCK UNDERLYING BREECE HILL.
   THIS PLUG WILL REDUCE MINE WATER DRAINAGE FROM THE IBEX-IRENE GROUP TO
   THE YAK TUNNEL.  THE PORTAL PLUG, TO BE BUILT JUST BELOW THE IRON HILL
   GROUP OF MINE WORKINGS, WILL PROBABLY BE PLACED ABOUT 1,500 FEET INSIDE
   THE TUNNEL PORTAL BECAUSE OF THE HIGHLY WEATHERED ROCK (FRACTURED) AND
   GENERALLY UNSTABLE TUNNEL CONDITION NEAR THE PORTAL.

   ACCESS FOR CONSTRUCTION OF THE RESURRECTION AND IBEX-IRENE PLUGS CAN
   INITIALLY BE GAINED THROUGH EITHER THE RESURRECTION WORKINGS OR THE
   IRENE 1,200 LATERAL (SEE FIGURE 5).  CONSTRUCTION ACCESS FOR THE PORTAL
   PLUG WILL REQUIRE EITHER TUNNEL REHABILITATION OR CONSTRUCTION OF A NEW
   ACCESS SHAFT.

   PLUGGING WILL SEAL OFF THE MAJOR FLOW ROUTE FOR GROUND WATER MOVEMENT.
   AS A RESULT, GROUND WATER LEVELS IN THE MINE WORKINGS AND THE
   SURROUNDING ROCK WILL RISE TO A NEW EQUILIBRIUM LEVEL.  THE CURRENT
   EQUILIBRIUM GROUND WATER LEVEL IN THE VICINITY OF THE YAK TUNNEL IS AT
   THE FLOOR ELEVATION OF THE TUNNEL, WHICH IS APPROXIMATELY 10,330 FEET
   MSL.  THE TUNNEL ACTS AS A DRAIN FOR THE MINE WORKINGS AND THE
   SURROUNDING FRACTURED ROCK.  IT CAN COLLECT SURFACE INFILTRATION AND
   GROUND WATER LOCATED IN THE ROCK MASS UP TO SEVERAL THOUSAND FEET FROM
   THE TUNNEL.  THIS LOW GROUND WATER LEVEL THROUGHOUT THE MINE WORKINGS
   AND MINERALIZED ROCK RESULTS IN A MAXIMUM EXPOSURE OF SULFIDE-BEARING
   ROCK WHERE IT IS SUBJECT TO OXIDATION.  THESE CONDITIONS ARE CONDUCIVE
   TO ACID MINE DRAINAGE FORMATION AND RESULT IN THE HIGH METALS
   CONCENTRATIONS IN THE YAK TUNNEL PORTAL FLOW.

   THE APPROXIMATE MAXIMUM ELEVATION OF SULFIDE ROCK IN THE RESURRECTION
   GROUP OF WORKINGS IS ESTIMATED TO BE 10,700 FEET MSL AND IN THE
   IBEX-IRENE GROUP, 11,300 FEET MSL.  IN THE IRON HILL GROUP, IT IS AT
   APPROXIMATELY 11,300 FEET MSL IN THE UNMINED SEGMENT OF ROCK BETWEEN THE
   IRON HILL GROUP AND THE IBEX-IRENE GROUP.

   PLUGGING WILL CAUSE GROUND WATER LEVELS TO RISE TO A NEW EQUILIBRIUM
   LEVEL.  AT THIS NEW LEVEL, THE OUTFLOWS THROUGH FRACTURED ROCK, TO THE
   SURROUNDING REGIONAL GROUND WATER BODIES, OR IN SOME CASES THROUGH
   SURFACE SEEPS, WOULD BALANCE THE RECHARGE.  THIS NEW EQUILIBRIUM LEVEL
   IS, THEREFORE, A FUNCTION OF THE AVERAGE PERMEABILITY AND AMOUNT OF
   MINING-INDUCED FRACTURING OF THE ROCK MASS SURROUNDING A GROUP OF MINE
   WORKINGS BEHIND A PARTICULAR PLUG.  THE RISE IN GROUND WATER LEVEL CAN
   INUNDATE ALL OR PORTIONS OF THE EXPOSED SULFIDE ROCK, THEREBY PREVENTING
   EXPOSURE TO OXYGEN, AND HENCE, REDUCING THE AMOUNT OF ACID MINE DRAINAGE
   THAT FORMS.  A SIMPLE GROUND WATER BALANCE MODEL WAS DEVELOPED TO
   DETERMINE THE APPROXIMATE IMPACTS OF PLUGGING ON GROUND WATER LEVEL,



   FLOW DIRECTIONS, AND QUALITY.  IT IS BASED ON THE MODEL USED IN THE FS
   REPORT.  A DETAILED DESCRIPTION OF THE MODEL AND THE RESULTS OF THE
   ANALYSES ARE OUTLINED IN APPENDIX A.  A SUMMARY OF THE RESULT IS
   CONTAINED IN THE FOLLOWING PARAGRAPHS.

   IMMEDIATELY FOLLOWING INSTALLATION OF THE PLUGS, GROUND WATER LEVELS
   WILL BEGIN TO RISE BEHIND THE PLUGS, REDUCING FLOW FROM THE YAK TUNNEL
   TO NEAR ZERO.  BASED ON ESTIMATES OF ROCK PERMEABILITY, THE EQUILIBRIUM
   GROUND WATER LEVEL BEHIND THE RESURRECTION PLUG IS EXPECTED TO RISE TO
   APPROXIMATELY 10,750 FEET MSL.  THIS SHOULD BE SUFFICIENT TO INUNDATE
   THE SULFIDE ROCK AND REDUCE ACID MINE DRAINAGE FORMATION TO A MINIMUM.
   FURTHERMORE, SINCE THE SURFACE TOPOGRAPHY IN THIS AREA IS ABOVE 11,100
   FEET MSL, NO SURFACE SEEPS SHOULD DEVELOP.  SHOULD THE BLACK CLOUD
   OPERATION CEASE TO PUMP ITS MINE WATER, THE GROUND WATER LEVEL IN THE
   RESURRECTION AREA MAY INCREASE TO APPROXIMATELY 10,900 FEET MSL.  AT
   THIS ELEVATION, A GROUND WATER FLOW COMPONENT FROM THE MINE WORKINGS
   TOWARD THE EVANS GULCH AREA COULD OCCUR.

   IN ADDITION, THERE IS A POSSIBILITY THAT THE SELECTED REMEDY MAY AFFECT
   THE LEADVILLE DRAINAGE TUNNEL (LDT), WHICH IS OWNED BY THE BUREAU OF
   RECLAMATION.  EPA RECOGNIZES THE CONCERN OF THE BUREAU OF RECLAMATION
   OVER THE EFFECT PLUGGING THE YAK TUNNEL MAY HAVE ON LEVELS OF GROUND
   WATER CONTAMINATION AND FLOW.  CURRENTLY, THE BUREAU IS SERIOUSLY
   CONSIDERING CONSTRUCTION OF A TREATMENT PLANT TO REMOVE HEAVY METALS
   FROM THE EFFLUENT DISCHARGED FROM THE NEARBY LDT.  ATTENTION MUST BE
   FOCUSED ON AVOIDING A CHANGE IN QUALITY OR QUANTITY OF FLOW TOWARD THE
   AREA DRAINED BY THE LDT THAT WOULD ALTER THE LDT DISCHARGE AND EXCEED
   THE CAPABILITIES OF THE BUREAU'S PROPOSED TREATMENT FACILITY.

   ONCE THE YAK TUNNEL IS PLUGGED, EPA'S CONCEPTUAL MODEL SUGGESTS A SLIGHT
   INCREASE IN GROUND WATER FLOW IN THE GENERAL DIRECTION OF THE LDT, FROM
   10 TO 15 GPM (0.02 TO 0.05 CFS).  EPA BELIEVES THIS POTENTIAL INCREASE
   IN FLOW WILL NOT ADVERSELY AFFECT THE BUREAU'S TREATMENT FACILITY.
   HOWEVER, IF EPA HAS UNDERESTIMATED THE ACTUAL CHANGE IN FLOW THAT
   RESULTS FROM PLUGGING, AS DISCUSSED BELOW, THE SELECTED REMEDY INCLUDES
   AN EXTENSIVE GROUND WATER MONITORING SYSTEM THAT IS INTENDED TO IDENTIFY
   ANY ADVERSE CHANGE IN FLOW OR CONTAMINATION IN A TIME FRAME THAT WOULD
   PERMIT THE CONTROL SYSTEMS INCLUDED IN THIS REMEDY TO ALLEVIATE THE
   POTENTIAL PROBLEM.  IN ANY EVENT, EPA INTENDS THAT THE SELECTED REMEDY
   BE DESIGNED AND IMPLEMENTED IN A MANNER THAT WILL NOT ADVERSELY AFFECT
   THE BUREAU'S LDT TREATMENT FACILITY BY SUBJECTING IT TO UNANTICIPATED
   GROUND WATER FLOW OR CONTAMINATION.

   THE EQUILIBRIUM LEVEL IN THE IBEX WORKINGS BEHIND THE PLUG IS EXPECTED
   TO RISE TO ABOUT 10,650 FEET MSL.  IN THE IRENE AREA, THE LEVEL IS
   EXPECTED TO BE MUCH LOWER DUE TO THE INFLUENCE OF MINE WATER PUMPING
   FROM THE BLACK CLOUD WORKINGS.  THESE LEVELS ARE INSUFFICIENT TO
   INUNDATE ALL THE SULFIDE ROCK; ACID MINE DRAINAGE FORMATION WILL
   PROBABLY CONTINUE.  GROUND WATER FROM THIS AREA IS EXPECTED TO FLOW IN A
   WESTERLY AND SOUTHERLY DIRECTION.  BECAUSE THE TOPOGRAPHY IN THIS AREA
   IS GENERALLY ABOVE 11,000 FEET MSL, NO SURFACE SEEPS ARE EXPECTED TO
   RESULT.  SHOULD THE BLACK CLOUD MINE CEASE PUMPING, THE EQUILIBRIUM
   LEVEL WOULD RISE TO APPROXIMATELY 10,800 FEET MSL IN BOTH THE IBEX AND
   IRENE GROUPS.  THIS LEVEL IS STILL INADEQUATE TO PREVENT ACID MINE
   DRAINAGE FORMATION BUT IS STILL LOW ENOUGH NOT TO CAUSE ANY SURFACE
   SEEPS IN THE AREA.

   THE EQUILIBRIUM GROUND WATER LEVEL BEHIND THE PORTAL PLUG IS DIFFICULT
   TO PREDICT BECAUSE THE ROCK IN THE AREA IS EXTENSIVELY FRACTURED AND
   FAULTED, AND NEAR-SURFACE MINE WORKINGS ARE PRESENT.  IT IS, THEREFORE,
   NOT POSSIBLE TO ESTIMATE THE PERMEABILITY OF THIS ROCK MASS WITH ANY
   DEGREE OF RELIABILITY.  WITHOUT SEALING OF THESE FRACTURES, CONTAMINATED
   MINE WATER WILL SEEP TO THE SURFACE AT VARIOUS LOCATIONS AS THE WATER



   LEVELS RISE BEHIND THE PORTAL PLUG.  AS DESCRIBED BELOW, THE SELECTED
   REMEDY INCLUDES SEALING OF THESE HIGHLY FRACTURED ROCK AREAS AND OTHER
   WATER CONTROL MEASURES.  IF THESE MEASURES ARE SUCCESSFUL AND AN
   EQUILIBRIUM LEVEL OF 10,500 FEET MSL CAN BE ACHIEVED, MUCH OF THE
   SULFIDE ROCK EXPOSED IN THE MINE WORKINGS WOULD BE INUNDATED.  HOWEVER,
   SULFIDE ROCK AT THE EASTERN BOUNDARY OF THE WORKINGS AND IN THE UNMINED
   ROCK BETWEEN THE IRON HILL GROUP AND THE IBEX-IRENE PLUG WILL STILL BE
   EXPOSED AND CONTRIBUTE TO THE DEVELOPMENT OF ACID MINE DRAINAGE.

   DUE TO THE LARGE, GEOLOGICALLY COMPLEX AREA POTENTIALLY AFFECTED BY
   INSTALLATION OF THE PORTAL PLUG, WITHOUT FULL-SCALE FIELD TESTING IT IS
   IMPOSSIBLE TO PREDICT THE EFFECTIVENESS OF PLUGGING AND SEALING IN
   CONTROLLING THE RELEASE OF ACIDIC WATERS.  SHOULD UNCONTROLLED SEEPAGE
   CONTINUE AFTER EXTENSIVE SEALING, THE WATER LEVEL BEHIND THE PLUG WOULD
   BE LOWERED BY USING A PUMPING SYSTEM TO THE POINT AT WHICH SEEPAGE WOULD
   NOT OCCUR.  CONTAMINATED WATERS FROM THE WORKINGS BEHIND THE PORTAL PLUG
   WOULD BE PUMPED, TREATED, AND RELEASED TO CALIFORNIA GULCH.  DETAILS OF
   THE PUMPING AND TREATMENT SYSTEM ARE DISCUSSED LATER IN MORE DETAIL.

   WATER CONTROL MEASURES

   DURING THE RI, IT WAS DETERMINED THAT THERE IS RECHARGE TO THE YAK
   TUNNEL DRAINAGE SYSTEM FROM SURFACE WATERS ENTERING THROUGH SHAFTS AND
   CAVED-IN AREAS.  THIS RECHARGE ADDS TO THE AMOUNT OF CONTAMINATED WATERS
   GENERATED IN THE MINE WORKINGS.  TO REDUCE INFILTRATION TO THE SYSTEM,
   ACTIONS WILL BE TAKEN TO SEAL SHAFTS AND OTHER RECHARGE AREAS, AND TO
   PREVENT INFILTRATION OF SURFACE WATERS FROM KNOWN OR SUSPECTED RECHARGE
   AREAS SUCH AS THE WHITE CAP LATERAL EAST OF THE YAK TUNNEL PORTAL.

   AS MENTIONED PREVIOUSLY, AFTER THE PLUG IS INSTALLED, WATER LEVELS WILL
   RISE BEHIND THE PORTAL PLUG.  FRACTURE ZONES, CAVED-IN AREAS, AND DRILL
   HOLES WILL BECOME LEAKAGE POINTS THAT MUST BE LOCATED AND GROUTED WITH
   ACID-RESISTANT CONCRETE TO PREVENT THE SURFACE DISCHARGE OF ACIDIC
   WATERS.  ADDITIONAL GEOLOGIC MAPPING, GEOPHYSICAL INVESTIGATIONS, AND
   OTHER SITE ACTIVITIES WILL NEED TO BE CONDUCTED DURING THE DESIGN PHASE
   TO ADDRESS THE SEALING OF THESE SURFACE INFILTRATION AND LEAKAGE LOCATIONS.

   MONITORING

   BECAUSE OF THE SIZE AND COMPLEXITY OF THE YAK TUNNEL SYSTEM, TUNNEL
   PLUGGING PRESENTS A RISK OF UNCONTROLLED SEEPAGE AND MIGRATION OF
   CONTAMINATED GROUND WATER.  THEREFORE, THE MONITORING PROGRAM IS AN
   INTEGRAL PART OF THE REMEDIAL ACTION.  THE GENERAL OBJECTIVES OF THE
   PROGRAM ARE AS FOLLOWS:

        - DEFINE THE PREREMEDIATION GROUND WATER AND SURFACE WATER
          CONDITIONS AGAINST WHICH THE IMPACTS OF THE SELECTED REMEDY CAN
          BE EVALUATED;
   (??).

   #TMA
   TABLES, MEMORANDA, ATTACHMENTS



                                  APPENDIX A
                    HYDROGEOLOGIC IMPACT OF SELECTED REMEDY

                            CONCEPTUAL BLOCK MODEL

   POSSIBLE HYDROGEOLOGIC IMPACTS HAVE BEEN PROJECTED BASED ON A CONCEPTUAL
   BLOCK WATER BALANCE MODEL OF THE GROUND WATER SYSTEM IN THE VICINITY OF
   THE YAK TUNNEL.  THIS IS THE SAME MODEL THAT WAS USED IN THE FS.  THE
   ANALYSIS, WHICH IS BASED ON LIMITED DATA, IS PRIMARILY INTENDED TO ALLOW
   COMPARISONS TO BE MADE AMONG PLUGGING SCENARIOS AND TO FOCUS THE
   MONITORING PROGRAM ON AREAS OF POSSIBLE CONCERN.  THE PROJECTIONS ALSO
   PROVIDE AN ESTIMATE OF POTENTIAL IMPACTS OF THE REMEDY UNDER CONDITIONS
   THAT MAY NOT BE REALIZED IN THE NEAR FUTURE.  FOR EXAMPLE, THE OPERATION
   OF THE BLACK CLOUD MINE HAS AN IMPACT ON THE CURRENT HYDROGEOLOGY OF THE
   YAK TUNNEL SYSTEM.  CURRENTLY, THE BLACK CLOUD OPERATION IS PUMPING TO
   DEWATER THE MINE WORKINGS.  WHEN PUMPING CEASES, THERE WILL BE CHANGES
   IN THE HYDROGEOLOGIC REGIME.  THE POTENTIAL CHANGES HAVE BEEN
   CONSIDERED.  THE MODEL INCORPORATES THE GROUND WATER SYSTEM IN THE
   IMMEDIATE VICINITY OF THE YAK TUNNEL AS SHOWN IN FIGURE A.1.  HOW THIS
   MODEL FITS WITHIN THE REGIONAL GROUND WATER SYSTEM IS SHOWN
   SCHEMATICALLY IN FIGURE A.2.  THE DETAILS OF THE MODEL ARE SHOWN IN
   FIGURE A.3.  FIGURE A.4 SHOWS THE OXIDE/SULFIDE MINERAL INTERFACE AT
   VARIOUS LOCATIONS IN THE STUDY AREA.

                               REGIONAL SETTING

   IT IS IMPORTANT TO RECOGNIZE THAT THE GROUND WATER MODEL COVERS ONLY A
   PORTION OF THE REGIONAL GROUND WATER FLOW SYSTEM.  THE RELATIONSHIP OF
   THE YAK TUNNEL MODEL TO THE REGIONAL SYSTEM IS INDICATED IN FIGURE A.2
   BY INFLOWS TO AND OUTFLOWS FROM THE MODEL AREA.  THESE ARE REFERRED TO
   AS QR IN FIGURE A.2.  MODELED INFLOWS AND OUTFLOWS IN THE YAK TUNNEL
   SYSTEM CHANGE SIGNIFICANTLY UNDER THE VARIOUS PLUGGING SCENARIOS BECAUSE
   OF CHANGES IN THE CONFIGURATION OF THE POTENTIOMETRIC SURFACE.  THESE
   CHANGES INFLUENCE GROUND WATER FLOW DIRECTIONS AND FLOW RATES TO OR FROM
   THE SURROUNDING REGIONAL SYSTEM.

   UNDER EQUILIBRIUM CONDITIONS, THE INFLOW AND OUTFLOW FROM THE REGIONAL
   GROUND WATER FLOW SYSTEM, INCLUDING THE YAK TUNNEL COMPONENT, WILL BE IN
   BALANCE.  SINCE THE TOTAL REGIONAL FLOW IS PRIMARILY CONTROLLED BY THE
   AMOUNT OF AVAILABLE RECHARGE, THIS TOTAL FLOW IS UNLIKELY TO CHANGE
   SIGNIFICANTLY AS A RESULT OF TUNNEL PLUGGING.  HOWEVER, THE FLOWS WITHIN
   THE VARIOUS COMPONENTS WILL CHANGE.

   AT THE PRESENT TIME, THE INTERCONNECTED MINING AREAS DRAINED BY THE YAK
   TUNNEL ACT AS A MAJOR DISCHARGE AREA FOR THE REGIONAL GROUND WATER
   SYSTEM (SEE THE AREA DESCRIBED AS "WATER BALANCE MODEL COMPARTMENTS" IN
   FIGURE A.1).  OTHER DISCHARGE AREAS FOR THE REGIONAL GROUND WATER SYSTEM
   INCLUDE THE LEADVILLE AND CANTERBURY TUNNELS, THE BLACK CLOUD MINING
   OPERATIONS, LOWER EVANS GULCH, LOWER CALIFORNIA GULCH, AND THE ARKANSAS
   RIVER.  PLUGGING THE YAK TUNNEL WOULD RAISE GROUND WATER LEVELS AND
   REDUCE GROUND WATER FLOWS TOWARD THE TUNNEL.  IN SOME CASES, FLOW
   DIRECTIONS MAY BE REVERSED.  REDUCTIONS IN REGIONAL GROUND WATER FLOW
   TOWARD THE YAK TUNNEL MINING AREAS ARE BALANCED BY INCREASED INFLOWS
   TOWARD THE OTHER DISCHARGE AREAS (SEE FIGURE A.2).

                                 MODEL RESULTS

   THE BLOCK MODEL WAS USED TO SIMULATE TYPICAL BEDROCK FLOW DURING NORMAL
   CURRENT HYDROLOGIC CONDITIONS.  THESE CONDITIONS OCCUR DURING THE
   NONSNOWMELT PERIOD FROM APPROXIMATELY JULY THROUGH MARCH AND CORRESPOND
   TO STEADY-STATE FLOWS.  DURING THE SNOWMELT PERIOD, SIGNIFICANT RECHARGE
   TO THE GROUND WATER OCCURS.  IT IS, HOWEVER, NOT ANTICIPATED THAT GROUND
   WATER FLOW DIRECTIONS WILL CHANGE DURING THIS RECHARGE PERIOD.  THE



   NORMAL FLOW SIMULATIONS, THEREFORE, ADEQUATELY DEFINE GROUND WATER FLOW
   CONDITIONS FOR THE PURPOSE OF EVALUATING ALTERNATIVE REMEDIAL MEASURES.

   THE MODEL WAS INITIALLY USED TO SIMULATE THE CURRENT FLOW CONDITIONS
   WITH THE BLACK CLOUD MINE DEWATERING OPERATIONS.  A SIGNIFICANT
   COMPONENT OF THIS GROUND WATER COMES FROM THE YAK TUNNEL SYSTEM.  AN
   ADDITIONAL MODEL RUN WAS CARRIED OUT TO DETERMINE THE EFFECT ON YAK
   TUNNEL FLOWS SHOULD BLACK CLOUD CEASE ITS PUMPING OPERATIONS.

   FINALLY, THE MODEL WAS USED TO SIMULATE THE CONDITIONS THAT WOULD OCCUR
   WHEN THE SELECTED REMEDY IS IMPLEMENTED.  AS BEFORE, TWO MODEL RUNS WERE
   PERFORMED TO SIMULATE THE IMPACT OF AN OPERATING AND A NONOPERATING
   BLACK CLOUD MINE DEWATERING SYSTEM.

   THE RESULTS OF THE MODEL RUNS ARE SUMMARIZED IN TABLES A-1 AND A-2 AND
   IN FIGURES A.5 THROUGH A.8.  TABLE A-1 SHOWS HOW THE REGIONAL GROUND
   WATER FLOWS ARE AFFECTED BY THE SELECTED REMEDY AND THE DIFFERENT BLACK
   CLOUD PUMPING SYSTEM OPERATING CONDITIONS.  TABLE A-2 SUMMARIZES THE
   DETAILED FLOW REGION AROUND THE YAK TUNNEL AND LISTS THE ESTIMATED
   GROUND WATER LEVELS.  THE APPROXIMATE OXIDE/SULFIDE INTERFACE IS SHOWN
   IN FIGURE A.4.  COMPARING THE PROJECTED GROUND WATER LEVELS SHOWN IN
   TABLE A-2 WITH THE LEVELS OF THE OXIDE/SULFIDE INTERFACE INDICATES HOW
   MUCH RESIDUAL SULFIDE ROCK REMAINS ABOVE THE GROUND WATER TABLE.  ANY
   SULFIDE ROCK ABOVE GROUND WATER WILL STILL CONTRIBUTE TO THE FORMATION
   OF ACIDIC MINE DRAINAGE.

   THE DETAILED RESULTS OF THE MODEL STUDIES ARE DISCUSSED IN THE FOLLOWING
   SUBSECTIONS.

   CURRENT CONDITIONS, BLACK CLOUD PUMPING

   AS SHOWN IN FIGURE A.5, NORMAL BASE FLOW FROM THE YAK TUNNEL IS
   APPROXIMATELY 490 GALLONS PER MINUTE (GPM).  ABOUT 240 GPM FLOWS TOWARD
   AND IS REMOVED IN THE BLACK CLOUD WORKINGS.  A SMALL AMOUNT OF GROUND
   WATER SEEPAGE, APPROXIMATELY 10 GPM, FLOWS TOWARD THE LEADVILLE DRAINAGE
   TUNNEL AND INTO BEDROCK AND ALLUVIUM ALONG CALIFORNIA GULCH.  ABOUT 70
   GPM PROBABLY FLOWS INTO THE DEEP BEDROCK GROUND WATER BODY BELOW THE YAK
   TUNNEL.

   CURRENT CONDITIONS, BLACK CLOUD NOT PUMPING

   SHOULD PUMPING OPERATIONS AT BLACK CLOUD CEASE, THE NORMAL PORTAL
   OUTFLOW WOULD INCREASE BY ABOUT 185 GPM.  DUE TO THE HIGHER WATER LEVELS
   IN THE IRENE AREA, THE DEEP GROUND WATER FLOW WOULD INCREASE SLIGHTLY TO
   ABOUT 85 GPM (FROM 70 GPM) (SEE FIGURE A.6).

   SELECTED REMEDY, BLACK CLOUD PUMPING

   AFTER INSTALLATION OF THE RESURRECTION, IBEX, AND PORTAL PLUGS, YAK
   TUNNEL PORTAL FLOW WILL BE REDUCED TO NEAR ZERO (FIGURE A.7).  THE
   LOCATION OF THE PLUGS IS SHOWN IN FIGURE A.4.  WATER LEVELS IN THE
   RESURRECTION AND IBEX GROUPS WOULD INCREASE TO APPROXIMATELY 10,750 FEET
   AND 10,650 FEET MEAN SEA LEVEL (MSL), RESPECTIVELY.  SULFIDE ROCK WOULD
   STILL BE PRESENT ABOVE THE WATER TABLE AND SOME ACIDIC MINE DRAINAGE
   FORMATION WOULD PERSIST.  THE STABILIZED GROUND WATER LEVEL WITHIN IRON
   HILL GROUP IS DIFFICULT TO PREDICT.  ASSUMING IT IS AROUND 10,500 FEET
   ABOVE MSL, THEN MOST OF THE SULFIDE ROCK WOULD BE INUNDATED.  DEEP
   GROUND WATER FLOW WOULD INCREASE TO APPROXIMATELY 90 GPM AND INFLOW TO
   BLACK CLOUD TO 315 GPM.  GROUND WATER SEEPAGE TOWARD THE LEADVILLE
   DRAINAGE TUNNEL WOULD INCREASE FROM 10 TO APPROXIMATELY 25 GPM.  OTHER
   THAN A SLIGHT INCREASE IN THE LEADVILLE DRAINAGE TUNNEL FLOWS, THIS IS
   NOT EXPECTED TO CAUSE ANY NOTICEABLE GROUND WATER QUALITY IMPACT.
   SEEPAGE TOWARD CALIFORNIA GULCH IN THE IRON HILL AREA WOULD INCREASE



   SUBSTANTIALLY TO APPROXIMATELY 170 GPM.

   AS THE GROUND WATER LEVEL RISES BEHIND THE PORTAL PLUG, SURFACE SEEPS
   MAY DEVELOP TO THE WEST AND THE SOUTH OF THE PORTAL AREA.  THESE AREAS
   ARE TOPOGRAPHICALLY LOWER THAN THE GROUND WATER LEVELS BEHIND THE PLUG
   AND CONTAIN FRACTURED ROCK AND, IN SOME CASES, NEAR-SURFACE UNDERGROUND
   MINE WORKINGS.  THE AREA, THEREFORE, IS LIKELY TO OFFER THE LEAST AMOUNT
   OF RESISTANCE TO GROUND WATER FLOW.  GROUTING AND SURFACE STREAM
   CHANNELIZATION, WHICH IS EXPECTED TO BE PART OF THE SELECTED REMEDY,
   WILL PROBABLY HAVE TO BE CARRIED OUT IN THESE CRITICAL AREAS.

   STREAM CHANNELIZATION WILL PROBABLY BE REQUIRED WHERE CALIFORNIA GULCH
   FLOWS OVER THE NEAR-SURFACE UNDERGROUND MINE WORKINGS THAT CONNECT TO
   THE YAK TUNNEL.  GROUTING WILL PROBABLY BE REQUIRED ALONG AND TO THE
   WEST OF THE 10,500-FOOT CONTOUR.  EXTENSIVE GROUTING MAY BE REQUIRED IN
   THE AREA OVERLYING THE UNDERGROUND MINE WORKINGS IMMEDIATELY TO THE
   NORTH OF THE YAK TUNNEL PORTAL.

   IN ADDITION TO THE GROUTING PROGRAM, SEEPAGE CONTROL WILL ALSO BE
   ACCOMPLISHED BY LOWERING THE GROUND WATER LEVEL BEHIND THE PORTAL PLUG
   BY PUMPING.  IT IS ANTICIPATED THAT SOME OPTIMUM COMBINATION OF PUMPING
   AND GROUTING WILL ULTIMATELY BE IMPLEMENTED.  THE STABLE GROUND WATER
   LEVEL BEHIND THE PORTAL PLUG MAY THEN BE LOWER THAN THE 10,500-FOOT
   LEVEL INDICATED.

   SELECTED REMEDY, BLACK CLOUD NOT PUMPING

   WHEN THE BLACK CLOUD MINE IS NOT PUMPING AND THE RESURRECTION, IBEX, AND
   PORTAL PLUGS ARE IN PLACE, THE WATER LEVELS IN THE IRENE GROUP WOULD
   INCREASE SIGNIFICANTLY TO APPROXIMATELY 10,800 FEET MSL, WHILE THOSE IN
   THE RESURRECTION GROUP WOULD INCREASE SLIGHTLY TO 10,900 FEET MSL.
   HOWEVER, ACIDIC MINE DRAINAGE WOULD LIKELY STILL OCCUR IN THESE AREAS
   BECAUSE SOME SULFIDE ROCKS COULD STILL BE EXPOSED.  THE WATER LEVEL IN
   THE IRON HILL GROUP WOULD NOT BE AFFECTED.

   THE TOTAL DEEP GROUND WATER SEEPAGE FROM ALL MINE WORKINGS WOULD
   INCREASE TO 125 GPM AND AN ADDITIONAL SEEPAGE OF ROUGHLY 25 GPM FROM THE
   RESURRECTION GROUP TOWARD THE EVANS GULCH AREA WOULD OCCUR.  DUE TO ITS
   SMALL QUANTITY, THIS SEEPAGE IS NOT EXPECTED TO CAUSE ANY SIGNIFICANT
   GROUND WATER QUALITY DETERIORATION IN THE EVANS GULCH AREA.  THE
   MONITORING NETWORK, WHICH SHOWS BOTH GROUND WATER FLOW AND QUALITY
   CONDITIONS, WILL PROVIDE INFORMATION TO TRACK THIS CONDITION.  THE
   170-GPM SEEPAGE TO CALIFORNIA GULCH WOULD STILL APPLY AND WOULD HAVE THE
   POTENTIAL FOR ENVIRONMENTAL IMPACT AS DESCRIBED ABOVE WITH ALL THREE
   PLUGS INSTALLED.



                                  APPENDIX B
                                COST ESTIMATES

                                 INTRODUCTION

   THIS APPENDIX DOCUMENTS THE ESTIMATED CAPITAL AND OPERATING AND
   MAINTENANCE COSTS FOR THE SELECTED REMEDY.  THE ACTUAL COSTS WILL BE
   DETERMINED BY DECISIONS MADE DURING THE DESIGN PHASE AND IF CONTINGENCY
   MEASURES MUST BE IMPLEMENTED.

                                 METHODS USED

   CAPITAL COST ESTIMATES WERE DEVELOPED FROM APPROXIMATE QUANTITIES AND
   APPROPRIATE UNIT RATES.  FOR GROUTING, A LUMP SUM ESTIMATE WAS USED.
   OPERATIONS AND MAINTENANCE (O&M) COSTS WERE DEVELOPED USING PERCENTAGES
   OF CAPITAL COSTS OR QUANTITIES AND UNIT PRICES FOR CONSUMABLES SUCH AS
   LIME AND POWER.  THE CAPITAL COST UNIT RATES AND O&M PERCENTAGE
   ESTIMATES WERE BASED ON THE FOLLOWING PUBLISHED INFORMATION:

        - NW MINING ASSOCIATION (1983)
        - PETERS AND TIMMERHAUS (1980)
        - DODGE (1982).

   IN ADDITION, THE PROFESSIONAL EXPERIENCE AND JUDGMENT OF THE ENGINEERS
   INVOLVED IN TECHNICAL SUPPORT WERE USED.  PHONE INTERVIEWS WERE ALSO
   CONDUCTED WITH MINING CONSTRUCTION COMPANIES TO OBTAIN BUDGET-LEVEL COST
   ESTIMATES FOR SHAFT CONSTRUCTION.

   TABLE B-1 SUMMARIZES THE BASIS FOR THE UNIT COST ESTIMATES FOR THE
   VARIOUS ENGINEERING COMPONENTS.

                                 ASSUMPTIONS

   THE PUMPING AND INTERIM TREATMENT SYSTEM HAS BEEN SIZED FOR A CAPACITY
   OF 300 GPM.  IT IS ASSUMED THAT THE AVERAGE OPERATING FLOW RATE WILL BE
   150 GPM.  CAPACITIES OF OTHER COMPONENTS ARE LISTED IN TABLE B-2.  THE
   TABLE ALSO INCLUDES DIMENSIONS OF KEY ITEMS SUCH AS CHANNEL LENGTHS,
   SHAFT DEPTHS, AND SO FORTH.  POND CLOSURE AND RECLAMATION COSTS HAVE NOT
   BEEN INCLUDED.  ESTIMATES OF REAGENT CONSUMPTION ARE ALSO SHOWN.  THE
   GROUTING PROGRAM COSTS WERE BASED ON TYPICAL COSTS ASSOCIATED WITH THE
   CONSTRUCTION OF MEDIUM-SIZED DAMS WHERE GROUTING IS USED TO REDUCE
   SEEPAGE FLOW THROUGH ABUTMENTS AND FOUNDATIONS.

   THE MONITORING PROGRAM COSTS WERE BASED ON THE CONCEPTUAL PLAN OUTLINED
   IN SECTION VI.  IT WAS ASSUMED THAT NO EXISTING SHAFTS COULD BE USED FOR
   GROUND WATER MONITORING AND THAT APPROXIMATELY 50 PERCENT OF THE
   IDENTIFIED WELL LOCATIONS WOULD REQUIRE TWO WELLS TO MONITOR CONDITIONS
   IN DIFFERENT GROUND WATER BODIES.  IT WAS ALSO ASSUMED THAT THE FULL
   PROGRAM WOULD BE OPERATED FOR THE INITIAL 10-YEAR PERIOD AND THAT THE
   LEVEL OF EFFORT THEREAFTER WOULD BE REDUCED BY 50 PERCENT SINCE
   OPERATING EXPERIENCE WITH THE SYSTEM WOULD HAVE BEEN ESTABLISHED.

                             ACCURACY OF ESTIMATES

   WITH THE EXCEPTION OF THE COSTS ASSOCIATED WITH THE MONITORING AND THE
   GROUTING PROGRAMS, THE COST ESTIMATES ARE GENERALLY WITHIN A -30 PERCENT
   TO +50 PERCENT RANGE OF ACCURACY.  DUE TO THE LACK OF SITE-SPECIFIC
   GEOLOGIC AND GEOHYDROLOGIC DATA, THE COSTS ASSOCIATED WITH THE
   MONITORING AND GROUTING SHOULD ONLY BE REGARDED AS ORDER-OF-MAGNITUDE ESTIMATES.

                      COMPARISON WITH COST FIGURES IN FS

   THE BASIS OF THIS ESTIMATE IS GENERALLY SIMILAR TO THAT DEVELOPED IN THE



   FS.  EXCEPTIONS PRIMARILY INCLUDE THE GROUTING AND MONITORING PROGRAMS
   OUTLINED ABOVE.  THE COSTS ASSOCIATED WITH THE SURGE PONDS HAVE ALSO
   BEEN INCREASED OVER THOSE PRESENTED IN THE FS.  THE PONDS USED IN THE
   SELECTED REMEDY INCORPORATE A DOUBLE LINER AND LEACHATE COLLECTION
   SYSTEM.  SINCE THE PONDS ARE DEEPER THAN THE "COLLECTION" PONDS REFERRED
   TO IN THE FS, THEY ARE ALSO EQUIPPED WITH AN UNDERDRAIN TO MINIMIZE
   UPLIFT PRESSURE ON THE LINER CAUSED BY GROUND WATER.  THE CAPITAL COSTS
   AND ANNUAL O&M COSTS ARE SHOWN IN TABLE B-2.  THE PRESENT WORTH ANALYSIS
   AT 10 PERCENT, 5 PERCENT AND 3 PERCENT DISCOUNT RATES ARE SHOWN IN TABLE B-3.

                                  REFERENCES
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   MINES.  SHORT COURSE PRESENTED IN SPOKANE, WASHINGTON.  NOVEMBER 1983.

   PETERS & TIMMERHAUS.  PLANT DESIGN AND ECONOMICS FOR CHEMICAL ENGINEERS. 1980.



                                  APPENDIX C
                     EVALUATION OF APPLICABLE OR RELEVANT
                         AND APPROPRIATE REQUIREMENTS

   I. INTRODUCTION

        EPA AND THE STATE OF COLORADO HAVE IDENTIFIED CHEMICAL-SPECIFIC,
   LOCATION-SPECIFIC, AND ACTION-SPECIFIC APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS ("ARARS") FOR THE YAK TUNNEL OPERABLE UNIT OF
   THE CALIFORNIA GULCH SITE.  THIS APPENDIX DESCRIBES THE ARARS IDENTIFIED
   AND HOW THEY RELATE TO THE SELECTED REMEDY.

   II. CHEMICAL-SPECIFIC REQUIREMENTS

        CHEMICAL-SPECIFIC ARARS SET HEALTH OR RISK-BASED CONCENTRATION
   LIMITS IN VARIOUS ENVIRONMENTAL MEDIA OR DISCHARGE LIMITATIONS FOR
   SPECIFIC HAZARDOUS SUBSTANCES, POLLUTANTS, AND CONTAMINANTS.  THESE
   REQUIREMENTS GENERALLY SET PROTECTIVE LEVELS FOR THE CHEMICALS OF
   CONCERN IN DESIGNATED MEDIA, OR ELSE INDICATE AN ACCEPTABLE LEVEL OF
   EMISSION OR DISCHARGE OF SUCH SUBSTANCES.  EPA AND THE STATE HAVE
   IDENTIFIED ARARS UNDER THE SAFE DRINKING WATER ACT, COLORADO SAFE
   DRINKING WATER AUTHORITIES, THE CLEAN WATER ACT, AND THE COLORADO WATER
   QUALITY CONTROL ACT.  THESE ARE DESCRIBED BELOW.

        A. MAXIMUM CONTAMINANT LEVELS FOR DRINKING WATER

        THE FEDERAL SAFE DRINKING WATER ACT, 42 U.S.C. SECTION 300G, AND
   COLORADO DRINKING WATER AUTHORITIES, COLO. REV. STAT. SECTION
   25-1-107(X)-(Y), PROVIDE FOR THE ESTABLISHMENT OF DRINKING WATER
   STANDARDS FOR PUBLIC WATER SYSTEMS.  THESE STANDARDS ARE "APPLICABLE"
   ONLY TO PUBLIC WATER SYSTEMS AS DEFINED BY THE ACTS AND REGULATIONS.
   HOWEVER, THEY MAY BE CONSIDERED "RELEVANT AND APPROPRIATE" AS ARARS FOR
   POTENTIAL GROUND WATER AND SURFACE WATER EXPOSURE VIA DRINKING WATER.
   U.S. EPA, SUPERFUND PUBLIC HEALTH EVALUATION MANUAL (OCT. 1986).
   BECAUSE OF THE CONNECTION BETWEEN SURFACE WATER AND GROUND WATER IN THE
   LOWER CALIFORNIA GULCH SHALLOW ALLUVIAL SYSTEM WHICH IS AN EXISTING OR
   POTENTIAL SOURCE OF DRINKING WATER, DRINKING WATER STANDARDS ARE
   CONSIDERED ARARS FOR SURFACE WATER IN CALIFORNIA GULCH.

        THE SAFE DRINKING WATER ACT "MAXIMUM CONTAMINANT LEVELS" OR "MCLS"
   FOR INORGANIC CHEMICALS ARE CONSIDERED ARARS.  MCLS ARE ENFORCEABLE
   STANDARDS ESTABLISHING PERMISSIBLE LEVELS OF CONTAMINANTS IN DRINKING
   WATER.  SEE 40 C.F.R. SECTION 141.2(C) (1987).  THESE STANDARDS ARE
   HEALTH-BASED, BUT HAVE AN ECONOMIC COMPONENT.  SEE 42 U.S.C. SECTION
   1401(1)(C).  THE MCLS CURRENTLY ESTABLISHED FOR INORGANIC CHEMICALS ARE
   LISTED IN TABLE 1.  THE FEDERAL AND STATE MCLS FOR THESE SUBSTANCES ARE
   IDENTICAL.  SEE COLORADO PRIMARY DRINKING WATER REGULATIONS, 5 COLO.
   CODE REGS. 1003-1 (1981).

        THE SAFE DRINKING WATER ACT ALSO PROVIDES FOR ESTABLISHMENT OF
   SECONDARY MCLS.  THESE ARE DESIGNED TO "CONTROL CONTAMINANTS IN DRINKING
   WATER THAT PRIMARILY AFFECT THE AESTHETIC QUALITIES RELATING TO PUBLIC
   ACCEPTANCE OF DRINKING WATER.".  40 C.F.R. SECTION 143.1 (1987).  THE
   REGULATIONS NOTE THAT SECONDARY MCLS "IN THE JUDGMENT OF THE
   ADMINISTRATOR (OF EPA) ARE REQUISITE TO PROTECT THE PUBLIC WELFARE.".
   40 C.F.R. SECTION 143.2(F).  THE FEDERAL SECONDARY MCLS FOR INORGANIC
   CHEMICALS ARE LISTED IN TABLE 1.  IN ADDITION TO THOSE LISTED, THERE ARE
   SECONDARY MCLS FOR CHLORIDE, COLOR, CORROSIVITY, FLUORIDE, FOAMING
   AGENTS, ODOR, PH, AND TOTAL DISSOLVED SOLIDS.  THE STATE OF COLORADO HAS
   NOT PROMULGATED SECONDARY MCLS.

        EPA ANTICIPATES THAT THE SELECTED REMEDY WILL NOT ACHIEVE A DEGREE
   OF CLEANUP IN LOWER CALIFORNIA GULCH SURFACE WATER THAT ATTAINS PRIMARY



   AND SECONDARY MCLS.  THE PHASE I RI IDENTIFIED NUMEROUS SOURCES THAT
   CONTRIBUTE TO METALS LOADINGS IN LOWER CALIFORNIA GULCH.  THESE INCLUDE
   MINE WASTES, TAILINGS, AND SLAG IN THE CALIFORNIA GULCH DRAINAGE BASIN
   AND IN ITS TRIBUTARIES.  THE TUNNEL PLUGGING AND INTERIM TREATMENT
   FACILITY COMPONENTS OF THE SELECTED REMEDY WILL ACHIEVE SUBSTANTIAL
   REDUCTIONS IN THE CONTRIBUTION OF THE YAK TUNNEL TO METALS LOADINGS IN
   CALIFORNIA GULCH.  HOWEVER, THIS OPERABLE UNIT IS NOT THE TOTAL REMEDY
   FOR THE SITE.  IT WILL BE NECESSARY TO DEVELOP AND EVALUATE ADDITIONAL
   SOURCE CONTROL MEASURES, INCLUDING ONE OR MORE PERMANENT TREATMENT
   FACILITIES, TO ATTAIN OR EXCEED DRINKING WATER ARARS FOR SPECIFIC METALS.

        B. FEDERAL AMBIENT WATER QUALITY CRITERIA

        SECTION 304(A) OF THE CLEAN WATER ACT, 33 U.S.C. SECTION 1314(A),
   REQUIRES EPA TO DEVELOP AMBIENT WATER QUALITY CRITERIA RELATED TO
   PROTECTION OF HUMAN HEALTH AND AQUATIC LIFE.  EPA HAS DEVELOPED CRITERIA
   FOR NUMEROUS SUBSTANCES.  THE FEDERAL WATER QUALITY CRITERIA ARE NOT
   DIRECTLY ENFORCEABLE AND ARE THEREFORE NOT "APPLICABLE" TO THE CLEANUP.
   HOWEVER, UNDER SARA AND EPA GUIDANCE, THEY MAY BE CONSIDERED "RELEVANT
   AND APPROPRIATE" UNDER THE CIRCUMSTANCES DF THE RELEASE OR THREATENED
   RELEASE.  SEE INTERIM GUIDANCE ON COMPLIANCE WITH APPLICABLE OR RELEVANT
   AND APPROPRIATE REQUIREMENTS, 52 FED. REG. 32,496, 32,499 (1987).

        UNDER SECTION 121(D)(2)(A) OF SARA, THE REMEDY SELECTED MUST
   "REQUIRE A LEVEL OR STANDARD OF CONTROL WHICH AT LEAST ATTAINS ... WATER
   QUALITY CRITERIA ESTABLISHED UNDER SECTION 304 OR 303 OF THE CLEAN WATER
   ACT, WHERE SUCH ...  CRITERIA ARE RELEVANT AND APPROPRIATE UNDER THE
   CIRCUMSTANCES OF THE RELEASE OR THREATENED RELEASE.".  SARA FURTHER
   PROVIDES THAT "(I)N DETERMINING WHETHER OR NOT ANY WATER QUALITY
   CRITERIA UNDER THE CLEAN WATER ACT IS RELEVANT AND APPROPRIATE UNDER THE
   CIRCUMSTANCES OF THE RELEASE, (EPA) SHALL CONSIDER THE DESIGNATED OR
   POTENTIAL USE OF THE SURFACE WATER OR GROUNDWATER, THE ENVIRONMENTAL
   MEDIA AFFECTED, THE PURPOSES FOR WHICH SUCH CRITERIA WERE DEVELOPED, AND
   THE LATEST INFORMATION AVAILABLE.".  42 U.S.C. SECTION 9621(D)(2)(B)(I).

        EPA HAS DETERMINED THAT THE AMBIENT WATER QUALITY CRITERIA FOR
   ACUTE AND CHRONIC TOXICITY TO FRESHWATER AQUATIC LIFE ARE RELEVANT AND
   APPROPRIATE AS ARARS FOR SURFACE WATER IN CALIFORNIA GULCH AND THE
   SEGMENT OF THE ARKANSAS RIVER FROM THE CONFLUENCE WITH CALIFORNIA GULCH
   TO LAKE FORK.  THE VALUES FOR THE METALS OF CONCERN ARE LISTED IN TABLE
   1.  EPA'S DETERMINATION IS BASED ON THE FOLLOWING CONSIDERATIONS.

             1. EXISTING OR POTENTIAL USES

        THE STATE OF COLORADO HAS CLASSIFIED THE STRETCH OF THE ARKANSAS
   RIVER FROM IMMEDIATELY ABOVE CALIFORNIA GULCH TO LAKE FORK FOR USES
   INCLUDING "CLASS 1 COLD WATER AQUATIC LIFE.".  5 COLO. CODE REGS.
   1002-8, P. 10.41.  SECTION 3.1.13(1)(C)(I) OF THE STATE REGULATIONS
   ENTITLED "THE BASIC STANDARDS AND METHODOLOGIES" DEFINES THIS USE AS
   FOLLOWS:

             THESE WATERS PROVIDE, OR COULD PROVIDE, A HABITAT CONSISTING
             OF WATER QUALITY LEVELS AND OTHER CONSIDERATIONS SUCH AS FLOW
             AND STREAMBED CHARACTERISTICS WHICH DO OR COULD PROTECT AND
             MAINTAIN A WIDE VARIETY OF COLD WATER BIOTA, INCLUDING
             SENSITIVE SPECIES.  COLD WATER BIOTA ARE CONSIDERED TO BE
             LIFE FORMS, INCLUDING TROUT, IN WATER WHERE TEMPERATURES
             DO NOT NORMALLY EXCEED 20 (DEGREES CENTIGRADE).

   THE FEDERAL WATER QUALITY CRITERIA FOR FRESHWATER AQUATIC LIFE ARE
   CONSISTENT WITH THIS USE CLASSIFICATION.

        CALIFORNIA GULCH HAS NOT BEEN CLASSIFIED FOR PARTICULAR USES.



   HOWEVER, SECTION 3.1.9(2) OF THE BASIC STANDARDS AND METHODOLOGIES
   STATES THAT "(E)FFLUENT FLOWS WHICH REACH A CLASSIFIED BODY OF WATER,
   EVEN THOUGH THE DISCHARGE POINT IS TO WATER NOT YET CLASSIFIED, MUST BE
   OF A QUALITY WHICH WILL NOT CAUSE THE STANDARDS OF THE CLASSIFIED WATER
   TO BE VIOLATED.".  5 COLO.  CODE REGS. 1002-8.  THE FEDERAL WATER
   CRITERIA ARE CONSISTENT WITH THIS REGULATION.  EPA PLANS TO CONDUCT A
   USE ATTAINABILITY ANALYSIS OF CALIFORNIA GULCH TO DETERMINE WHETHER IT
   WOULD BE APPROPRIATE TO REFINE THIS CLEANUP GOAL IN A SUBSEQUENT
   OPERABLE UNIT.

             2. ENVIRONMENTAL MEDIA AFFECTED

        BASED ON THE FINDINGS OF THE PHASE I RI, THE ENVIRONMENTAL MEDIA
   AFFECTED BY THE RELEASES AND THREATENED RELEASES FROM THE YAK TUNNEL
   INCLUDE SURFACE WATERS IN CALIFORNIA GULCH AND THE ARKANSAS RIVER.  THE
   SELECTED REMEDY INCLUDES DISCHARGE OF TREATED EFFLUENT INTO CALIFORNIA
   GULCH SURFACE WATER.  UNDER SECTION 3 OF THE FS, EXISTING OR POTENTIAL
   AQUATIC LIFE IN CALIFORNIA GULCH AND THE ARKANSAS RIVER CAN BE
   IDENTIFIED AS RECEPTORS OF CONTAMINATION FROM THE YAK TUNNEL.

             3. PURPOSES OF THE CRITERIA

        THE WATER QUALITY CRITERIA FOR ACUTE AND CHRONIC TOXICITY TO
   FRESHWATER AQUATIC LIFE WERE DEVELOPED TO PROTECT FRESHWATER ORGANISMS
   AND THEIR USES.  THESE CRITERIA ARE BASED ON AN EVALUATION OF TOXICITY
   STUDIES RELATING TO SPECIES SIMILAR TO THOSE WHICH ARE OR COULD BE
   PRESENT IN THE ARKANSAS RIVER OR CALIFORNIA GULCH, TO THE EXTENT THAT
   PHYSICAL HABITAT REQUIREMENTS ARE MET.

             4. LATEST INFORMATION AVAILABLE

        EPA HAS RELIED ON THE LATEST CRITERIA DOCUMENTS AVAILABLE IN MAKING
   THE DETERMINATION THAT FEDERAL WATER QUALITY CRITERIA ARE RELEVANT AND
   APPROPRIATE UNDER THE CIRCUMSTANCES OF THE RELEASE FROM THE YAK TUNNEL.
   SEE QUALITY CRITERIA FOR WATER 1986 (MAY 1986 AND UPDATE NO. 2, DATED
   MAY 1, 1987) AND AMBIENT WATER QUALITY CRITERIA FOR SELENIUM -- 1987
   (SEPTEMBER 1987).

        EPA HAS ALSO DEVELOPED AMBIENT WATER QUALITY CRITERIA FOR
   PROTECTION OF HUMAN HEALTH.  FOR MOST CHEMICALS, THERE ARE HUMAN HEALTH
   CRITERIA FOR TWO DIFFERENT EXPOSURE PATHWAYS:  INGESTION OF AQUATIC
   ORGANISMS AND INGESTION OF BOTH AQUATIC ORGANISMS AND DRINKING WATER.
   EPA IS STILL FORMULATING A POSITION WITH RESPECT TO THE USE OF AMBIENT
   WATER QUALITY CRITERIA FOR PROTECTION OF HUMAN HEALTH.  SEE 52 FED. REG.
   32,499 (1987).  EPA WILL EVALUATE THE USE OF THESE CRITERIA IN A
   SUBSEQUENT OPERABLE UNIT.

        EPA ANTICIPATES THAT THE SELECTED REMEDY WILL NOT ACHIEVE A LEVEL
   OR STANDARD OF CONTROL THAT MEETS WATER QUALITY CRITERIA IN THE
   CALIFORNIA GULCH NOR IN THE ARKANSAS RIVER.  AS DISCUSSED ABOVE, THERE
   ARE NUMEROUS SOURCES OF METALS LOADINGS TO CALIFORNIA GULCH THAT WILL
   NOT BE ADDRESSED AS PART OF THIS OPERABLE UNIT.  IN ADDITION, AS
   DISCUSSED IN SECTION III OF THIS ROD, THE ARKANSAS RIVER EXCEEDS THE
   FRESH WATER AQUATIC LIFE WATER QUALITY CRITERIA FOR COPPER AND ZINC
   ABOVE THE CALIFORNIA GULCH CONFLUENCE.  TO THE EXTENT THAT OTHER SOURCES
   CAN BE ADDRESSED UNDER CERCLA, IT WILL BE NECESSARY TO DEVELOP AND
   EVALUATE ALTERNATIVES FOR REMEDIAL ACTION IN SUBSEQUENT OPERABLE UNITS
   THAT WILL ATTAIN OR EXCEED ARARS TO PROTECT AQUATIC LIFE.  IN ADDITION,
   EPA AND THE STATE ARE NOW CONDUCTING FURTHER WORK ON STANDARDS AND
   CLEANUP FOR THE ARKANSAS RIVER.  EPA WILL RE-EVALUATE THE
   APPROPRIATENESS OF THE AMBIENT WATER QUALITY CRITERIA FOR THE ARKANSAS
   RIVER IN A SUBSEQUENT OPERABLE UNIT.



        C. STATE WATER QUALITY STANDARDS

        SECTION 303 OF THE CLEAN WATER ACT, 33 U.S.C. SECTION 1313,
   PROVIDES FOR PROMULGATION OF WATER QUALITY STANDARDS BY THE STATES.  THE
   STANDARDS CONSIST OF DESIGNATED USES OF WATER AND WATER QUALITY CRITERIA
   BASED ON THE DESIGNATED USES.  40 C.F.R. SECTION 131.3(I).  THE CRITERIA
   ARE "ELEMENTS OF STATE WATER QUALITY STANDARDS, EXPRESSED AS CONSTITUENT
   CONCENTRATIONS, LEVELS, OR NARRATIVE STATEMENTS, REPRESENTING A QUALITY
   OF WATER THAT SUPPORTS A PARTICULAR USE.".  40 C.F.R. SECTION 131.3(B).

        AS DISCUSSED ABOVE, THE STATE OF COLORADO HAS NOT DEVELOPED A USE
   CLASSIFICATION FOR CALIFORNIA GULCH.  HOWEVER, THE STATE HAS CLASSIFIED
   THE SEGMENT OF THE ARKANSAS RIVER FROM IMMEDIATELY ABOVE CALIFORNIA
   GULCH TO LAKE FORK FOR CLASS 1 COLD WATER AQUATIC LIFE, SECONDARY
   CONTACT RECREATION, AND AGRICULTURAL USES.  THE AQUATIC LIFE
   CLASSIFICATION WAS DISCUSSED EARLIER.  SECTION 3.1.13 OF THE BASIC
   STANDARDS AND METHODOLOGIES DEFINES THE OTHER TWO USES AS FOLLOWS:

             1. SECONDARY CONTACT (CLASS 2) RECREATION

                THESE SURFACE WATERS ARE SUITABLE OR INTENDED TO
                BECOME SUITABLE FOR RECREATIONAL USES ON OR ABOUT
                THE WATER WHICH ARE NOT INCLUDED IN THE PRIMARY
                CONTACT SUBCATEGORY.  (PRIMARY CONTACT USES
                INCLUDE PROLONGED AND INTIMATE CONTACT WITH THE
                BODY OR FOR RECREATIONAL ACTIVITIES WHEN INGESTION
                OF SMALL QUANTITIES OF WATER IS LIKELY TO OCCUR.).

             2. AGRICULTURE

                THESE WATERS ARE SUITABLE OR INTENDED TO BECOME
                SUITABLE FOR IRRIGATION OF CROPS USUALLY GROWN
                IN COLORADO AND WHICH ARE NOT HAZARDOUS AS
                DRINKING WATER FOR LIVESTOCK.

   5 COLO. CODE REGS. 1002-8.

        THE STATE HAS ALSO IDENTIFIED THE "BASIC STANDARDS" PORTION OF THE
   BASIC STANDARDS AND METHODOLOGIES AS AN ARAR FOR THE YAK TUNNEL OPERABLE
   UNIT.  SEE 5 COLO. CODE REGS. 1002-8.  SECTION 3.1.11 OF THESE
   REGULATIONS ESTABLISHES BASIC STANDARDS APPLICABLE TO ALL WATERS OF THE
   STATE.  THE KEY PORTIONS OF THESE STANDARDS FOR THE YAK TUNNEL OPERABLE
   UNIT STATE:

             SUBSTANCES ATTRIBUTABLE TO HUMAN-INDUCED DISCHARGES ... SHALL
             NOT BE INTRODUCED INTO WATERS OF THE STATE:

             (A) WHICH CAN SETTLE TO FORM BOTTOM DEPOSITS
             DETRIMENTAL TO THE BENEFICIAL USES.  DEPOSITS
             ARE STREAM BOTTOM BUILDUP OF MATERIALS
             WHICH INCLUDE BUT ARE NOT LIMITED TO ANAEROBIC
             SLUDGES, MINE SLURRY OR TAILINGS, SILT, OR MUD; OR

             (B) WHICH FORM FLOATING DEBRIS, SCUM, OR OTHER
             SURFACE MATERIALS SUFFICIENT TO HARM EXISTING
             BENEFICIAL USES; OR

             (C) WHICH PRODUCE COLOR, ODOR, OR OTHER CONDITIONS
             IN SUCH A DEGREE AS TO CREATE A NUISANCE OR HARM
             EXISTING BENEFICIAL USES OR IMPART ANY UNDESIRABLE
             TASTE TO SIGNIFICANT EDIBLE AQUATIC SPECIES
             OR TO THE WATER; OR



             (D) IN AMOUNTS, CONCENTRATIONS, OR COMBINATIONS
             WHICH ARE HARMFUL TO THE BENEFICIAL USES OR TOXIC
             TO HUMANS, ANIMALS, PLANTS, OR AQUATIC LIFE; OR

             (E) IN AMOUNTS, CONCENTRATIONS, OR COMBINATION
             WHICH PRODUCE A PREDOMINANCE OF UNDESIRABLE AQUATIC
             LIFE; OR

             (F) IN CONCENTRATIONS WHICH CAUSE A FILM ON THE
             SURFACE OR PRODUCE A DEPOSIT ON SHORELINES.

   IN ADDITION TO THESE "BASIC STANDARDS," THE STATE OF COLORADO HAS
   ESTABLISHED NUMERIC STANDARDS FOR THE SEGMENT OF THE ARKANSAS RIVER
   BETWEEN CALIFORNIA GULCH AND LAKE FORK.  THE STATE DID NOT IDENTIFY
   THESE NUMERIC STANDARDS AS ARARS BECAUSE, AS THE STATE NOTED, THE
   CURRENT STREAM STANDARDS FOR THE ARKANSAS RIVER TAKE INTO ACCOUNT THE
   POLLUTION FROM CALIFORNIA GULCH AND ARE NOT PROTECTIVE OF AQUATIC LIFE.

        THE BASIC STANDARDS WILL APPLY TO DISCHARGE OF TREATED EFFLUENT
   FROM THE INTERIM TREATMENT FACILITY COMPONENT OF THE SELECTED REMEDY.
   EPA ANTICIPATES THAT THE INTERIM TREATMENT FACILITY WILL NOT ATTAIN
   SECTION 3.1.11(D) OF THE BASIC STANDARDS.

        D. ANTIDEGRADATION STANDARD

        THE STATE OF COLORADO HAS ALSO IDENTIFIED ITS ANTIDEGRADATION
   STANDARD AS AN ARAR FOR THE YAK TUNNEL OPERABLE UNIT.  SECTION 3.1.8 OF
   THE BASIC STANDARDS AND METHODOLOGIES, 5 COLO. CODE REGS. 1002-8, PROVIDES:

             EXISTING USES SHALL BE MAINTAINED AS REQUIRED BY STATE
             AND FEDERAL LAW.  NO FURTHER WATER QUALITY DEGRADATION
             IS ALLOWABLE WHICH WOULD INTERFERE WITH OR BECOME
             INJURIOUS TO EXISTING USES.

   UNDER SECTION 3.1.3, THE ANTIDEGRADATION STANDARD APPLIES TO ALL WATERS
   OF THE STATE.

        STATE REGULATIONS DO NOT DEFINE THE TERM "EXISTING USES".  UNDER
   FEDERAL REGULATIONS, EXISTING USES ARE DEFINED AS "USES ACTUALLY
   ATTAINED IN THE WATER BODY ON OR AFTER NOVEMBER 28, 1975, WHETHER OR NOT
   THEY ARE INCLUDED IN THE WATER QUALITY STANDARDS.".  40 C.F.R. SECTION
   131.10.

        THE SELECTED REMEDY WILL MEET THIS REQUIREMENT AND WILL IN FACT
   SUBSTANTIALLY REDUCE THE CURRENT METALS LOADINGS IN CALIFORNIA GULCH.

   III. LOCATION-SPECIFIC REQUIREMENTS

        LOCATION-SPECIFIC REQUIREMENTS SET RESTRICTIONS ON ACTIVITIES
   DEPENDING ON THE CHARACTERISTICS OF A SITE OR ITS IMMEDIATE ENVIRONS AND
   MAY THUS LIMIT THE CONDUCT OF ACTIVITIES IN PARTICULAR LOCATIONS.  THE
   SELECTED REMEDY INCLUDES ACTIVITIES POTENTIALLY AFFECTING HISTORICAL
   RESOURCES, STREAMS, FLOODPLAINS, AND WETLANDS.  THEREFORE, THE NATIONAL
   HISTORIC PRESERVATION ACT, ARCHEOLOGICAL AND HISTORIC PRESERVATION ACT,
   FISH AND WILDLIFE COORDINATION ACT, CLEAN WATER ACT, EXECUTIVE ORDER ON
   FLOODPLAIN MANAGEMENT, FEDERAL AND STATE WASTE MANAGEMENT REGULATIONS,
   AND THE EXECUTIVE ORDER ON PROTECTION OF WETLANDS ESTABLISH REQUIREMENTS
   WHICH HAVE BEEN IDENTIFIED AS ARARS.  IN THE REMEDIAL DESIGN PHASE, EPA
   WILL FURTHER REFINE THE LOCATION AND DESIGN OF THE REMEDIAL ACTION
   COMPONENTS.  TO THE EXTENT THAT THE REMEDIAL ACTION WILL AFFECT
   HISTORICAL RESOURCES, STREAMS, FLOODPLAINS, OR WETLANDS, EPA WILL ENSURE
   THAT ALL LOCATION-SPECIFIC REQUIREMENTS ARE MET.



        A. NATIONAL HISTORIC PRESERVATION ACT

        THE NATIONAL HISTORIC PRESERVATION ACT, 16 U.S.C. SECTION 470,
   REQUIRES FEDERAL AGENCIES TO TAKE INTO ACCOUNT THE EFFECT OF ANY
   FEDERALLY-ASSISTED UNDERTAKING OR LICENSING ON ANY DISTRICT, SITE,
   BUILDING, STRUCTURE, OR OBJECT THAT IS INCLUDED IN OR ELIGIBLE FOR
   INCLUSION IN THE NATIONAL REGISTER OF HISTORIC PLACES.  ACCORDING TO THE
   DEPARTMENT OF THE INTERIOR, CALIFORNIA GULCH AND THE YAK TUNNEL LIE
   WITHIN THE LEADVILLE NATIONAL HISTORIC DISTRICT/NATIONAL HISTORIC
   LANDMARK, AND THE YAK TUNNEL IS SIGNIFICANT BECAUSE OF ITS HISTORICAL
   ASSOCIATION WITH MINING ENGINEERING IN THE 19TH AND 20TH CENTURIES.  TO
   MINIMIZE ADVERSE EFFECTS FROM IMPLEMENTATION OF THE SELECTED REMEDY, EPA
   WILL FOLLOW THE PROCEDURES FOR PROTECTION OF HISTORIC PROPERTIES SET
   FORTH IN EXECUTIVE ORDER 11,593 ENTITLED "PROTECTION AND ENHANCEMENT OF
   THE CULTURAL ENVIRONMENT" AND IN 36 C.F.R. PART 800, 36 C.F.R. PART 63,
   AND 40 C.F.R. SECTION 6.301(C).

        B. ARCHEOLOGICAL AND HISTORIC PRESERVATION ACT

        THE ARCHEOLOGICAL AND HISTORIC PRESERVATION ACT, 16 U.S.C. SECTION
   469, ESTABLISHES PROCEDURES TO PROVIDE FOR PRESERVATION OF HISTORICAL
   AND ARCHEOLOGICAL DATA WHICH MIGHT BE DESTROYED THROUGH ALTERATION OF
   TERRAIN AS A RESULT OF A FEDERAL CONSTRUCTION PROJECT OR A FEDERALLY
   LICENSED ACTIVITY OR PROGRAM.  IF EPA FINDS OR IS NOTIFIED BY AN
   APPROPRIATE HISTORICAL OR ARCHEOLOGICAL AUTHORITY THAT ITS ACTIVITIES
   MAY CAUSE IRREPARABLE LOSS OR DESTRUCTION OF SIGNIFICANT SCIENTIFIC,
   PREHISTORICAL, HISTORICAL, OR ARCHEOLOGICAL DATA, EPA WILL FOLLOW THE
   PROCEDURES SET FORTH IN THE STATUTE AND IN 40 C.F.R. SECTION 6.301(C) TO
   PROVIDE FOR DATA RECOVERY AND PRESERVATION ACTIVITIES.

        C. FISH AND WILDLIFE COORDINATION ACT

        THE FISH AND WILDLIFE COORDINATION ACT, 16 U.S.C. SECTIONS 661-666,
   REQUIRES FEDERAL AGENCIES INVOLVED IN ACTIONS THAT WILL RESULT IN THE
   CONTROL OR STRUCTURAL MODIFICATION OF ANY NATURAL STREAM OR BODY OF
   WATER, FOR ANY PURPOSE, TO TAKE ACTION TO PROTECT THE FISH AND WILDLIFE
   RESOURCES WHICH MAY BE AFFECTED BY THE ACTION.  THE TUNNEL PLUGGING
   COMPONENT OF THE SELECTED REMEDY WILL MODIFY STREAMFLOW AND THE SURFACE
   WATER DIVERSIONS AND CONSTRUCTION OF THE SURGE PONDS MAY INVOLVE WORK IN
   OR AFFECTING CALIFORNIA GULCH.  EPA WILL THEREFORE CONSULT WITH THE U.S.
   FISH AND WILDLIFE SERVICE AND THE COLORADO DEPARTMENT OF NATURAL
   RESOURCES TO ASCERTAIN THE MEANS AND MEASURES NECESSARY TO MITIGATE,
   PREVENT AND COMPENSATE FOR PROJECT-RELATED LOSSES OF WILDLIFE RESOURCES
   AND TO ENHANCE THE RESOURCES.  EPA RECEIVED AND RESPONDED TO COMMENTS ON
   THE FS ALTERNATIVES AND THE PROPOSED PLAN FROM BOTH THE DEPARTMENT OF
   INTERIOR AND THE STATE OF COLORADO.  IN ADDITION, THE STATE HAS BEEN
   CONSULTED ON THE RECORD OF DECISION.  DURING REMEDIAL DESIGN, EPA WILL
   UNDERTAKE FURTHER CONSULTATION TO MEET THE REQUIREMENTS OF THIS STATUTE.

        D. CLEAN WATER ACT (SECTION 404)

        SECTION 404 OF THE CLEAN WATER ACT, 33 U.S.C. SECTION 1344,
   REQUIRES PERMITS FOR DISCHARGE OF DREDGED OR FILL MATERIAL INTO
   NAVIGABLE WATERS.  SECTION 502(7) OF THE ACT DEFINES "NAVIGABLE WATERS"
   AS "WATERS OF THE UNITED STATES INCLUDING THE TERRITORIAL SEAS.".  UNDER
   33 C.F.R. PART 328, "WATERS OF THE UNITED STATES" ARE DEFINED FOR THE
   PURPOSES OF SECTION 404.  THE DEFINITION IS EXTREMELY BROAD AND COVERS
   STREAMS, INCLUDING INTERMITTENT STREAMS.  SEE 33 C.F.R. SECTION
   328.3(A).  THE TERM "FILL MATERIAL" INCLUDES "ANY MATERIAL USED FOR THE
   PRIMARY PURPOSE OF REPLACING AN AQUATIC AREA WITH DRY LAND OR OF
   CHANGING THE BOTTOM ELEVATION OF A WATER BODY.".  33 C.F.R. SECTION
   323.2(E).  THE "DISCHARGE OF FILL MATERIAL" MEANS THE ADDITION OF FILL
   MATERIAL INTO WATERS OF THE UNITED STATES.  33 C.F.R. SECTION 323.2(F).



        ACTIVITIES ASSOCIATED WITH THE SELECTED REMEDY COULD TRIGGER
   SECTION 404 REQUIREMENTS.  CALIFORNIA GULCH FALLS WITHIN THE DEFINITION
   OF "WATERS OF THE UNITED STATES.".  COMPONENTS OF THE SELECTED REMEDY,
   INCLUDING CONSTRUCTION OF SURGE PONDS, THE SURFACE WATER DIVERSIONS, AND
   ROAD CONSTRUCTION ARE LIKELY TO INVOLVE SOME DISCHARGE OF MATERIAL INTO
   CALIFORNIA GULCH.  UNDER SECTION 121(E) OF SARA, NO FEDERAL PERMITS ARE
   REQUIRED.  IN ADDITION, THE SELECTED REMEDY FALLS WITHIN THE DEFINITION
   OF ACTIVITIES COVERED BY THE "NATIONWIDE PERMITS" REGULATIONS.  UNDER 33
   C.F.R. SECTION 330.5, SPECIFIED ACTIVITIES ARE PERMITTED, PROVIDED THAT
   CERTAIN CONDITIONS ARE MET.  THIS PROVISION COVERS "STRUCTURES, WORK,
   AND DISCHARGES FOR THE CONTAINMENT AND CLEANUP OF OIL AND HAZARDOUS
   SUBSTANCES WHICH ARE SUBJECT TO THE NATIONAL OIL AND HAZARDOUS
   SUBSTANCES POLLUTION CONTINGENCY PLAN, (40 CFR PART 300) ....".  33
   C.F.R. SECTION 330.5(A)(20).

        EVEN THOUGH THE PERMIT APPLICATION PROCESS NEED NOT BE FOLLOWED,
   BOTH CONSULTATION AND SUBSTANTIVE REQUIREMENTS WILL BE FOLLOWED DURING
   THE REMEDIAL DESIGN PHASE.  UNDER 33 C.F.R. SECTION 330.5(A)(20), A
   NATIONWIDE PERMIT IS AVAILABLE ONLY IF "THE REGIONAL RESPONSE TEAM WHICH
   IS ACTIVATED UNDER THE (NATIONAL CONTINGENCY) PLAN CONCURS WITH THE
   PROPOSED CONTAINMENT AND CLEANUP ACTION.".  EPA WILL CONSULT WITH THE
   REGIONAL RESPONSE TEAM DURING THE DESIGN PHASE.  ALTHOUGH NO PERMIT WILL
   BE OBTAINED, ALL SUBSTANTIVE REQUIREMENTS WILL BE MET.  THESE INCLUDE
   SUBSTANTIVE CONDITIONS SET FORTH IN 33 C.F.R. SECTION 330.5(B), THE
   MANAGEMENT PRACTICES OUTLINED IN 33 C.F.R. SECTION 330.6, THE
   REQUIREMENTS GOVERNING ROAD CONSTRUCTION ACTIVITIES IN 33 C.F.R. SECTION
   323.4(A)(6), AND THE SECTION 404(B)(1) GUIDELINES SET FORTH IN 40 C.F.R.
   PART 230.  IN ADDITION, THE POLICIES DISCUSSED IN 33 C.F.R. SECTION
   320.4 WILL BE CONSIDERED.

        E. EXECUTIVE ORDER ON FLOODPLAIN MANAGEMENT

        THE EXECUTIVE ORDER ON FLOODPLAIN MANAGEMENT, EXEC. ORDER NO.
   11,988, REQUIRES FEDERAL AGENCIES TO EVALUATE THE POTENTIAL EFFECTS OF
   ACTIONS THEY MAY TAKE PLACE IN A FLOODPLAIN TO AVOID, TO THE EXTENT
   POSSIBLE, ADVERSE EFFECTS ASSOCIATED WITH DIRECT AND INDIRECT
   DEVELOPMENT OF A FLOODPLAIN.  EPA'S REGULATIONS TO IMPLEMENT THIS
   EXECUTIVE ORDER ARE SET FORTH IN 40 C.F.R. SECTION 6.302(B) AND APPENDIX
   A.  IN ADDITION, EPA HAS DEVELOPED GUIDANCE ENTITLED "POLICY ON
   FLOODPLAINS AND WETLANDS ASSESSMENTS FOR CERCLA ACTIONS," DATED AUGUST 6, 1985.

        PURSUANT TO REGULATIONS AND GUIDANCE, EPA DETERMINED THAT REMEDIES
   CONSIDERED FOR THE YAK TUNNEL OPERABLE UNIT COULD AFFECT THE 100-YEAR
   FLOODPLAIN ALONG CALIFORNIA GULCH.  THEREFORE, EPA IDENTIFIED AND
   EVALUATED THE FLOODPLAIN AS PART OF THE PHASE I RI AND CONSIDERED
   FLOODPLAIN ISSUES ASSOCIATED WITH VARIOUS ALTERNATIVES IN THE FS.  EPA
   PROVIDED FOR PUBLIC REVIEW OF THE FLOODPLAIN ASSESSMENT THROUGH THE
   PUBLIC NOTICE AND COMMENT PERIOD ON THE PHASE I RI AND THE FS.  SEVERAL
   COMPONENTS OF THE SELECTED REMEDY MAY AFFECT THE FLOODPLAIN IN UPPER
   CALIFORNIA GULCH AND NEAR THE YAK TUNNEL.  THESE ARE THE SURFACE WATER
   DIVERSIONS AND POSSIBLY CONSTRUCTION OF THE SURGE PONDS.  THE STATEMENT
   OF FINDINGS CONTAINED IN APPENDIX D OF THIS ROD DOCUMENTS EPA'S
   DECISION-MAKING REGARDING FLOODPLAINS.

        F. FEDERAL AND STATE WASTE MANAGEMENT REGULATIONS

        BOTH FEDERAL AND STATE SOLID AND HAZARDOUS WASTE STATUTES HAVE
   REQUIREMENTS PERTAINING TO LOCATION OF FACILITIES IN FLOODPLAIN AREAS.
   THE SELECTED REMEDY MAY INVOLVE INTERIM STORAGE AND DISPOSAL OF
   EXCAVATED SOILS AND WASTE TREATMENT PLANT SLUDGE.  TO THE EXTENT THAT
   THE REMEDY INVOLVES STORAGE OR DISPOSAL OF SOLID WASTES, THE FEDERAL AND
   STATE REQUIREMENTS GOVERNING SITING AND OPERATION OF FACILITIES IN THE
   FLOODPLAIN WILL BE MET.  SEE 40 C.F.R. SECTION 257.3-1 AND 6 COLO. CODE



   REGS. 1007-2, SECTION 4.1.2.  DISPOSAL OF EXCAVATED MATERIAL WHICH MEETS
   THE DEFINITION OF HAZARDOUS WASTE UNDER 40 C.F.R. SECTION 261.21-.24
   MUST MEET THE REQUIREMENTS SET FORTH IN 40 C.F.R. SECTION 264.18(B).

        G. EXECUTIVE ORDER ON PROTECTION OF WETLANDS

        THE EXECUTIVE ORDER ON PROTECTION OF WETLANDS, EXEC. ORDER NO.
   11,990, REQUIRES FEDERAL AGENCIES TO AVOID, TO THE EXTENT POSSIBLE, THE
   ADVERSE IMPACTS ASSOCIATED WITH THE DESTRUCTION OR LOSS OF WETLANDS AND
   TO AVOID SUPPORT OF NEW CONSTRUCTION IN WETLANDS IF A PRACTICABLE
   ALTERNATIVE EXISTS.  EPA'S REGULATIONS TO IMPLEMENT THIS EXECUTIVE ORDER
   ARE SET FORTH IN 40 C.F.R. SECTION 6.302(A) AND APPENDIX A.  IN
   ADDITION, EPA HAS DEVELOPED GUIDANCE ENTITLED "POLICY ON FLOODPLAINS AND
   WETLANDS ASSESSMENTS FOR CERCLA ACTIONS," DATED AUGUST 6, 1985.

        EPA HAS IDENTIFIED POTENTIAL WETLAND AREAS ALONG LOWER CALIFORNIA
   GULCH BASED ON A REVIEW OF AERIAL PHOTOGRAPHS.  THE POTENTIAL WETLANDS
   ARE SHOWN IN FIGURE 2-6 OF THE PHASE I RI REPORT.  EPA SUBSEQUENTLY
   CONDUCTED A FIELD INSPECTION AND DETERMINED THAT THERE ARE AREAS
   CLASSIFIED AS WETLANDS.  THE DECREASE IN CALIFORNIA GULCH SURFACE WATER
   FLOW RESULTING FROM TUNNEL PLUGGING MAY REDUCE FLOW TO THESE WETLANDS.
   THEREFORE, EPA HAS DETERMINED THAT THERE MAY BE EFFECTS ON WETLANDS, AND
   THIS REQUIREMENT IS AN ARAR.  THE STATEMENT OF FINDINGS CONTAINED IN
   APPENDIX D OF THIS ROD DOCUMENTS EPA'S DECISION-MAKING REGARDING WETLANDS.

   IV. ACTION-SPECIFIC REQUIREMENTS

        PERFORMANCE, DESIGN, AND OTHER ACTION-SPECIFIC REQUIREMENTS SET
   CONTROLS OR RESTRICTIONS ON PARTICULAR KINDS OF ACTIVITIES RELATED TO
   MANAGEMENT OF HAZARDOUS SUBSTANCES, POLLUTANTS, OR CONTAMINANTS.  THESE
   REQUIREMENTS ARE TRIGGERED NOT BY THE SPECIFIC CHEMICALS PRESENT AT A
   SITE BUT RATHER BY THE PARTICULAR REMEDIAL ACTIVITIES THAT ARE SELECTED
   TO ACCOMPLISH A REMEDY.  THIS SECTION DESCRIBES THE ACTION-SPECIFIC
   REQUIREMENTS FOR EACH COMPONENT OF THE SELECTED REMEDY.

        A. SURGE PONDS

        DESIGN, CONSTRUCTION, AND OPERATION OF THE PONDS WILL BE GOVERNED
   BY SEVERAL SETS OF REQUIREMENTS.  AS DISCUSSED PREVIOUSLY, SEVERAL
   LOCATION-SPECIFIC REQUIREMENTS AND THE REQUIREMENTS GOVERNING THE
   INTERIM TREATMENT FACILITY WILL BE ARARS FOR THE SURGE PONDS.  IN
   ADDITION, CERTAIN REQUIREMENTS FROM FEDERAL AND STATE WASTE MANAGEMENT
   REGULATIONS ARE CONSIDERED ARARS FOR THE SURGE PONDS.  THESE ARE
   DESCRIBED BELOW.

        THE FEDERAL AND STATE SOLID WASTE REGULATIONS CONTAIN REQUIREMENTS
   APPLICABLE TO THE PONDS.  THE CRITERIA FOR CLASSIFICATION OF SOLID WASTE
   DISPOSAL FACILITIES AND PRACTICES, 40 C.F.R. PART 257, INCLUDE CRITERIA
   RELATED TO SURFACE WATER, GROUND WATER, AIR, AND SAFETY WHICH ARE
   RELEVANT TO DESIGN, CONSTRUCTION, AND OPERATION OF THE PONDS.  SEE 40
   C.F.R. SECTIONS 257.3-3, .3-4, .3-7, AND .3-8.  THESE PROVISIONS ARE
   PRINCIPALLY AIMED AT MUNICIPAL AND INDUSTRIAL SOLID WASTE AND DO NOT
   FULLY ADDRESS CONCERNS RELATED TO MINING WASTE.  SEE 51 FED. REG.
   24,496, 24,501 (1986).  REGULATIONS PROMULGATED PURSUANT TO THE STATE
   SOLID WASTES DISPOSAL SITES AND FACILITIES ACT, COLO. REV. STAT.
   SECTIONS 30-20-101 TO -118, PROVIDE FOR MORE SUBSTANTIAL PUBLIC HEALTH
   AND ENVIRONMENTAL PROTECTION.  SPECIFICALLY, SECTIONS 2.1, 2.2, 4.1,
   4.2, 6.2, 6.3, 6.4, 6.5, 6.6, AND 6.7 OF 6 COLO. CODE REGS. 1007-2 ARE
   CONSIDERED ARARS FOR THE PONDS.

        PROVISIONS OF REGULATIONS GOVERNING HAZARDOUS WASTE ARE ALSO ARARS.
   UNDER 40 C.F.R. SECTION 261.4(B)(7), SOLID WASTE FROM THE EXTRACTION,
   BENEFICIATION, AND PROCESSING OF ORES AND MINERALS IS NOT CONSIDERED A



   HAZARDOUS WASTE.  HOWEVER, UNDER CERCLA, HAZARDOUS WASTE REGULATIONS MAY
   BE RELEVANT AND APPROPRIATE UNDER THE CIRCUMSTANCES OF THE RELEASE.  SEE
   MEMORANDUM FROM HENRY L. LONGEST II TO WASTE MANAGEMENT DIVISION
   DIRECTORS REGARDING CONSIDERATION OF RCRA REQUIREMENTS IN PERFORMING
   CERCLA RESPONSES AT MINING WASTE SITES (AUG. 19, 1986).

        TO ENSURE THAT THE DESIGN, CONSTRUCTION, AND OPERATION OF THE PONDS
   ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, THE FOLLOWING
   REQUIREMENTS ARE CONSIDERED ARARS FOR THE PONDS:  40 C.F.R. SECTIONS
   264.15 (GENERAL INSPECTION REQUIREMENTS), 264.16(A) (PERSONNEL
   TRAINING), 264.31 (DESIGN AND OPERATION OF FACILITY), 264.32 (REQUIRED
   EQUIPMENT), 264.33 (TESTING AND MAINTENANCE OF EQUIPMENT), 264.37
   (ARRANGEMENTS WITH LOCAL AUTHORITIES), AND 264.51-.56 (CONTINGENCY
   PLANS).  IN ADDITION TO THESE GENERAL REQUIREMENTS, THE REQUIREMENTS FOR
   SURFACE IMPOUNDMENTS GOVERNING DESIGN AND OPERATION, MONITORING AND
   INSPECTION, AND EMERGENCY REPAIRS AND CONTINGENCY PLANS ARE ALSO ARARS.
   40 C.F.R. SECTIONS 264.221, .226, .227.  TO THE EXTENT THAT THE STATE
   HAS MORE STRINGENT REQUIREMENTS ASSOCIATED WITH THESE REGULATIONS, THE
   MORE STRINGENT STATE REQUIREMENTS WOULD GOVERN.

        B. TUNNEL PLUGGING

        EPA AND THE STATE IDENTIFIED NO ARAR'S RELATED TO TUNNEL PLUGGING.
   TO ENSURE PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT, THE PLUGS
   MUST BE DESIGNED AND CONSTRUCTED USING BEST ENGINEERING PRACTICES.  IN
   ADDITION, EPA WILL LOOK TO REQUIREMENTS UNDER THE SURFACE MINING CONTROL
   AND RECLAMATION ACT, 30 U.S.C. SECTIONS 1201-1328, FOR GUIDANCE TO SEE
   THAT ACTIVITIES ASSOCIATED WITH TUNNEL PLUGGING ARE PROTECTIVE.
   SPECIFICALLY, EPA WILL LOOK TO THE PERMANENT PROGRAM PERFORMANCE
   STANDARDS FOR UNDERGROUND MINING ACTIVITIES SET FORTH IN 30 C.F.R. PART
   817.  THESE REGULATIONS ARE NOT ARARS, SINCE THEY APPLY TO COAL MINING
   ACTIVITIES.  HOWEVER, THEY ARE DESIGNED TO ENSURE THAT UNDERGROUND
   MINING ACTIVITIES ARE CONDUCTED IN A MANNER WHICH PRESERVES AND ENHANCES
   ENVIRONMENTAL AND OTHER VALUES.  SEE 30 C.F.R. SECTION 817.2.  THE
   PERFORMANCE STANDARDS WILL BE USED AS APPROPRIATE.

        C. WATER CONTROL MEASURES

        LOCATION, DESIGN, AND CONSTRUCTION OF THE SURFACE WATER CONTROL
   MEASURES WILL BE GOVERNED BY THE LOCATION-SPECIFIC REQUIREMENTS
   DISCUSSED ABOVE.  IN ADDITION, AS WITH TUNNEL PLUGGING, EPA WILL LOOK TO
   REQUIREMENTS OF THE SURFACE MINING CONTROL AND RECLAMATION ACT FOR
   GUIDANCE TO SEE THAT ACTIVITIES ASSOCIATED WITH WATER CONTROL MEASURES
   ARE PROTECTIVE OF PUBLIC HEALTH AND THE ENVIRONMENT.  THE REGULATIONS
   SET FORTH IN 30 C.F.R. PART 817 WILL BE USED AS GUIDANCE FOR THE WATER
   CONTROL MEASURES.

        D. MONITORING

        THE COLORADO WATER WELL AND PUMP INSTALLATION CONTRACTORS ACT
   DISCUSSED PREVIOUSLY PROVIDES MINIMUM STANDARDS FOR THE LOCATION,
   CONSTRUCTION, MODIFICATION, AND ABANDONMENT OF WELLS.  THE MONITORING
   COMPONENT OF THE SELECTED REMEDY PROVIDES FOR THE CONSTRUCTION OF
   MONITORING WELLS.  PURSUANT TO SECTION 121(E) OF SARA, A PERMIT IS NOT
   REQUIRED FOR THE MONITORING WELLS INSTALLED ONSITE.  FOR ONSITE WELLS,
   THE SUBSTANTIVE REQUIREMENTS OF THE WATER WELL AND PUMP INSTALLATION
   CONTRACTORS REGULATIONS, 2 COLO. CODE REGS. 402-2 WILL BE MET.  FOR
   OFFSITE WELLS, BOTH SUBSTANTIVE AND PROCEDURAL REQUIREMENTS MUST BE MET
   AND PERMITS WILL BE OBTAINED.

        IN ADDITION, ANY INVESTIGATION-DERIVED WASTES MUST BE HANDLED,
   TREATED, AND DISPOSED OF IN COMPLIANCE WITH ALL APPLICABLE REQUIREMENTS.



        E. WATER COLLECTION SYSTEM

        THE COLORADO WATER WELL AND PUMP INSTALLATION CONTRACTORS ACT,
   COLO. REV. STAT. SECTIONS 37-91-101 TO -112, ESTABLISHES REQUIREMENTS
   RELATING TO THE INSTALLATION, MODIFICATION, AND REPAIR OF PUMPING
   EQUIPMENT.  THE MINE WATER COLLECTION SYSTEM WILL PUMP WATER FROM BEHIND
   THE PORTAL PLUG.  ALTHOUGH A PERMIT IS NOT REQUIRED FOR ONSITE RESPONSE
   ACTIONS, ALL SUBSTANTIVE REQUIREMENTS MUST BE MET.  THEREFORE, THE
   COLLECTION SYSTEM WILL BE DESIGNED, INSTALLED, AND MAINTAINED IN
   ACCORDANCE WITH THE SUBSTANTIVE REQUIREMENTS OF 2 COLO. CODE REGS. 402-2.

        F. INTERIM TREATMENT FACILITY

        UNDER THE CLEAN WATER ACT AND THE COLORADO WATER QUALITY CONTROL
   ACT, A PERMIT MUST BE OBTAINED FOR THE DISCHARGE OF POLLUTANTS FROM ANY
   POINT SOURCE INTO WATERS OF THE UNITED STATES.  UNDER SECTION 121(E) OF
   SARA, NO FEDERAL, STATE, OR LOCAL PERMITS ARE REQUIRED FOR ONSITE
   REMEDIAL ACTIONS SELECTED AND IMPLEMENTED IN COMPLIANCE WITH SECTION
   121.  SINCE THE INTERIM TREATMENT FACILITY AND THE OUTFALL WILL BE
   LOCATED ENTIRELY ONSITE, NO PERMIT WILL BE OBTAINED.  NEVERTHELESS, IN
   ACCORDANCE WITH EPA'S "INTERIM GUIDANCE ON COMPLIANCE WITH APPLICABLE OR
   RELEVANT AND APPROPRIATE REQUIREMENTS," THE TREATMENT FACILITY WILL
   COMPLY WITH THE SUBSTANTIVE REQUIREMENTS.  TO THE EXTENT THAT STATE
   REQUIREMENTS ARE MORE STRINGENT THAN FEDERAL REQUIREMENTS, THE STATE
   REQUIREMENTS WILL GOVERN.

        UNDER THE CLEAN WATER ACT AND THE COLORADO WATER QUALITY CONTROL
   ACT, WATER TREATMENT FACILITIES MUST MEET TECHNOLOGY-BASED EFFLUENT
   LIMITATIONS AND STANDARDS.  TECHNOLOGY-BASED TREATMENT REQUIREMENTS
   UNDER SECTION 301(B) OF THE CLEAN WATER ACT, 33 U.S.C. SECTION 1311,
   REPRESENT THE MINIMUM LEVEL OF CONTROL THAT MUST BE ACHIEVED.  SEE 40
   C.F.R. SECTION 125.3(A).  FOR THE INTERIM TREATMENT FACILITY, THESE
   REQUIREMENTS ARE (1) THE BEST PRACTICABLE CONTROL TECHNOLOGY CURRENTLY
   AVAILABLE ("BPT"), (2) FOR CONVENTIONAL POLLUTANTS, THE BEST
   CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY ("BCT"), AND
   (3) FOR TOXIC AND OTHER NONCONVENTIONAL POLLUTANTS, THE BEST AVAILABLE
   TECHNOLOGY ECONOMICALLY ACHIEVABLE ("BAT").  SEE 40 C.F.R. SECTION
   125.3(A)(2).

        THE APPLICATION OF TECHNOLOGY-BASED TREATMENT REQUIREMENTS DEPENDS
   ON THE TYPE OF DISCHARGE.  EPA HAS PROMULGATED EFFLUENT LIMITATIONS FOR
   PARTICULAR INDUSTRIAL CATEGORIES AND SUBCATEGORIES.  THE ORE MINING AND
   DRESSING POINT SOURCE CATEGORY CONTAINS PROVISIONS APPLICABLE TO MINES
   THAT PRODUCE COPPER, LEAD, ZINC, GOLD, SILVER, OR MOLYBDENUM BEARING
   ORES, OR ANY COMBINATION OF THESE ORES FROM OPEN-PIT OR UNDERGROUND
   OPERATIONS OTHER THAN PLACER DEPOSITS.  40 C.F.R. SECTION 440.100(A)(1).
   THESE PROVISIONS ESTABLISH EFFLUENT LIMITATIONS FOR APPLICATION OF BPT,
   BAT, AND NEW SOURCE PERFORMANCE STANDARDS.  40 C.F.R. SECTIONS
   440.102(A), 440.103(A), 440.104(A).

        THESE EFFLUENT LIMITATIONS ARE NOT LEGALLY "APPLICABLE" AS THE
   CERCLA RESPONSE ACTION IS NOT A MINING ACTIVITY.  HOWEVER, THE EFFLUENT
   LIMITATIONS WERE DESIGNED TO ADDRESS PROBLEMS AND SITUATIONS SIMILAR TO
   THOSE OF THE YAK TUNNEL OPERABLE UNIT.  THE POLLUTANTS ARE SIMILAR TO
   THOSE THAT WOULD BE ENCOUNTERED IN GOLD, COPPER, LEAD, ZINC, OR SILVER
   MINES, AND THE MINE WATER COLLECTION AND TREATMENT SYSTEM COMPONENT OF
   THE SELECTED REMEDY IS SIMILAR TO A TYPICAL MINE DEWATERING OPERATION.
   THESE REQUIREMENTS ARE THEREFORE CONSIDERED AN ARAR.

        ADDITIONAL SUBSTANTIVE REQUIREMENTS FOR THE NATIONAL POLLUTANT
   DISCHARGE ELIMINATION SYSTEM PROGRAM ARE SET FORTH IN 40 CFR PARTS 122
   TO 125.  THESE REGULATIONS ESTABLISH, AMONG OTHER THINGS, A DUTY TO
   MITIGATE, REQUIREMENTS FOR PROPER OPERATION AND MAINTENANCE OF THE



   TREATMENT SYSTEM, AND PROVISIONS GOVERNING BYPASSES AND UPSETS.  SEE 40
   CFR SECTION 122.41(D)-(N).  ALSO, TO ENSURE COMPLIANCE WITH THE
   DISCHARGE LIMITATIONS, THE REQUIREMENTS GOVERNING MONITORING,
   RECORDKEEPING, AND REPORTING MUST BE MET.  SEE 40 C.F.R. SECTIONS
   122.21, 122.41, 122.44 AND 122.45, 122.48, AND 40 CFR PART 136.  ALSO,
   BEST MANAGEMENT PRACTICES PROGRAMS ARE TO BE DEVELOPED IN ACCORDANCE
   WITH 40 C.F.R. SECTION 125.104.  IN ADDITION, ANY SUBSTANTIVE STATE
   REQUIREMENTS MORE STRINGENT THAN THE FEDERAL REQUIREMENTS WOULD ALSO APPLY.

        DURING THE DESIGN PHASE, THE INTERIM TREATMENT FACILITY WILL BE
   DESIGNED TO MEET THE SUBSTANTIVE FEDERAL REQUIREMENTS OF THE CLEAN WATER
   ACT AND REGULATIONS AND ANY MORE STRINGENT STATE REQUIREMENTS.

        G. DISPOSAL OF SLUDGE AND EXCAVATED SOILS

        DURING THE COURSE OF CONSTRUCTION AND OPERATION OF THE SELECTED
   REMEDY, WASTE MATERIALS REQUIRING STORAGE OR DIPOSAL WILL BE PRODUCED.
   THE INTERIM TREATMENT FACILITY WILL PRODUCE SLUDGES REQUIRING STORAGE OR
   DISPOSAL.  ALSO, DURING CONSTRUCTION OF THE PONDS AND THE SURFACE WATER
   DIVERSIONS, THERE MAY BE EXCAVATIONS WHICH PRODUCE WASTES REQUIRING DISPOSAL.

        AS DESCRIBED IN THE ROD, EPA ANTICIPATES THAT SLUDGE GENERATED BY
   THE INTERIM TREATMENT FACILITY CAN BE STORED IN THE SURGE PONDS UNTIL A
   FINAL REMEDY IS DEVELOPED.  FOR INTERIM STORAGE, THE ARAR'S ARE THE SAME
   AS THOSE DISCUSSED ABOVE WITH RESPECT TO THE PONDS.  IF SLUDGE
   GENERATION EXCEEDS THE POND STORAGE CAPACITY, TWO ADDITIONAL OPTIONS ARE
   AVAILABLE.  THE ARAR'S FOR THESE OPTIONS ARE DESCRIBED BELOW.

             1. PROCESSING IN AN EXISTING MILL OR CONSOLIDATION IN
                AN ACTIVE TAILINGS POND

        THE ARARS ARE ALL FEDERAL AND STATE PUBLIC HEALTH AND ENVIRONMENTAL
   REQUIREMENTS APPLICABLE TO THE MILLING OPERATION OR TAILINGS POND.  IN
   ADDITION, SARA ESTABLISHES SPECIAL REQUIREMENTS ASSOCIATED WITH TRANSFER
   OF HAZARDOUS SUBSTANCES OR POLLUTANTS OR CONTAMINANTS TO AN OFFSITE
   FACILITY.  UNDER SECTION 121(D)(3) OF SARA, THE SLUDGE CAN BE
   TRANSFERRED ONLY TO OFFSITE FACILITIES IN COMPLIANCE WITH ALL APPLICABLE
   FEDERAL AND STATE REQUIREMENTS.  TO ENSURE PROTECTION OF PUBLIC HEALTH
   AND THE ENVIRONMENT, EPA MUST DETERMINE THAT THE FACILITY IS IN
   COMPLIANCE WITH FEDERAL AND STATE REQUIREMENTS BEFORE SLUDGE IS TAKEN
   EITHER TO AN OFFSITE OR ONSITE MILL OR TAILINGS POND.

             2. INTERIM STORAGE AND DISPOSAL

        IN ADDITION TO THE LOCATION-SPECIFIC REQUIREMENTS DISCUSSED ABOVE,
   PROVISIONS OF BOTH FEDERAL AND STATE WASTE MANAGEMENT REQUIREMENTS WOULD
   BE ARARS FOR INTERIM STORAGE OR DISPOSAL OF SLUDGE.  THE FEDERAL
   CRITERIA FOR CLASSIFICATION OF SOLID WASTE DISPOSAL FACILITIES AND
   PRACTICES, 40 C.F.R. PART 257, ESTABLISHES MINIMUM CRITERIA FOR SURFACE
   WATER, GROUND WATER, AIR, AND SAFETY.  40 C.F.R. SECTIONS 257.3-3, .3-4,
   .3-7, .3-8.  SECTIONS 2.1, 2.2, 4.1, AND 4.2 OF THE STATE SOLID WASTES
   DISPOSAL SITES AND FACILITIES REGULATIONS ESTABLISH FURTHER REQUIREMENTS
   FOR WASTE DISPOSAL.  6 COLO. CODE REGS. 1007-2.  ANY SLUDGE DISPOSAL
   FACILITY WILL BE DESIGNED IN ACCORDANCE WITH BOTH FEDERAL SOLID WASTE
   REQUIREMENTS AND MORE STRINGENT STATE REQUIREMENTS.

        ALTHOUGH THE SLUDGE WOULD BE EXEMPT FROM REGULATION AS A HAZARDOUS
   WASTE UNDER 40 C.F.R. SECTION 261.4(B)(2), SOME PROVISIONS GOVERNING
   HAZARDOUS WASTE STORAGE AND DISPOSAL ARE RELEVANT AND APPROPRIATE.  THE
   FOLLOWING PROVISIONS ARE ARARS FOR MANAGEMENT OF THE TREATMENT FACILITY
   SLUDGE:  40 C.F.R. SECTION 264.13(A)(1)-(2) (GENERAL WASTE ANALYSIS),
   264.14 (SECURITY), 264.15 (GENERAL INSPECTION REQUIREMENTS), AND 264.31
   (DESIGN AND OPERATION OF FACILITY).  IN ADDITION, CERTAIN PROVISIONS



   GOVERNING LANDFILLS WOULD ALSO BE ARARS:  40 C.F.R. SECTION 264.301
   (DESIGN AND OPERATING REQUIREMENTS), 264.303(A) (MONITORING AND
   INSPECTION), AND 264.309 (SURVEYING AND RECORDKEEPING).

        THERE ARE ALSO TWO OPTIONS FOR DISPOSAL OF EXCAVATED SOILS.  THESE
   CAN BE CONSOLIDATED WITH AN EXISTING WASTE PILE FOR REMEDIATION IN A
   SUBSEQUENT OPERABLE UNIT, PROVIDED THAT THE SOILS ARE STABILIZED TO
   PREVENT MIGRATION OF HAZARDOUS SUBSTANCES, POLLUTANTS, OR CONTAMINANTS.
   SPECIFICALLY, IT WILL BE NECESSARY TO CONTROL RUN-ON, RUN-OFF, AND
   FUGITIVE DUST.  THEREFORE, 40 C.F.R. SECTIONS 264.251(C), (D), AND (F)
   HAVE BEEN IDENTIFIED AS ARAR'S FOR DISPOSAL OF EXCAVATED SOIL IN WASTE
   PILES.  ANY POTENTIAL GROUND WATER IMPACTS WILL BE ADDRESSED IN A
   SUBSEQUENT OPERABLE UNIT.  EXCAVATED SOILS MAY ALSO BE MANAGED IN THE
   SAME MANNER AS IN THE TREATMENT FACILITY SLUDGE.

        H. OPERATIONS AND MAINTENANCE

        ARARS FOR OPERATIONS AND MAINTENANCE ARE DISCUSSED IN THE CONTEXT
   OF THE ARARS FOR SPECIFIC COMPONENTS OF THE REMEDY.

        I. WORKER HEALTH AND SAFETY

        THE OCCUPATIONAL SAFETY AND HEALTH ACT, 29 U.S.C. SECTIONS 651 TO
   678, AND THE FEDERAL MINE SAFETY AND HEALTH ACT, 30 U.S.C. SECTIONS
   801-962, ESTABLISH REQUIREMENTS TO PROTECT WORKER HEALTH AND SAFETY.
   UNDER 40 C.F.R. SECTION 300.38, APPLICABLE HEALTH AND SAFETY
   REQUIREMENTS APPLY TO ALL RESPONSE ACTIVITIES UNDER THE NATIONAL
   CONTINGENCY PLAN.  THESE REQUIREMENTS WILL APPLY TO ALL COMPONENTS OF
   THE SELECTED REMEDY.



                                  APPENDIX D
           STATEMENT OF FINDINGS CONCERNING FLOODPLAINS AND WETLANDS

                                 INTRODUCTION

        EPA HAS DETERMINED THAT THE SELECTED REMEDY WILL BE LOCATED IN OR
   AFFECT A FLOODPLAIN OR WETLANDS.  THEREFORE, EPA PREPARED THIS STATEMENT
   OF FINDINGS IN ACCORDANCE WITH EXECUTIVE ORDER 11988 ENTITLED
   "FLOODPLAIN MANAGEMENT" (MAY 24, 1977), EXECUTIVE ORDER 11990 ENTITLED
   "PROTECTION OF WETLANDS" (MAY 24, 1977), 40 CFR SECTION 6.302 AND
   APPENDIX A, AND EPA'S "POLICY ON FLOODPLAINS AND WETLAND ASSESSMENTS FOR
   CERCLA ACTIONS" (AUGUST 6, 1985).

        DURING THE PHASE I RI, EPA IDENTIFIED BOTH A FLOODPLAIN AND
   WETLANDS ALONG CALIFORNIA GULCH (FIGURE 2-6, EPA, 1987A).  EPA
   ESTABLISHED AN APPROXIMATE BOUNDARY FOR THE 100-YEAR FLOODPLAIN USING
   DATA FROM A CORPS OF ENGINEERS STUDY (CORPS OF ENGINEERS, 1983).  THE
   FLOOD HAZARD BOUNDARY DETERMINATION WAS MADE USING "APPROXIMATE STUDY
   CRITERIA" AS APPLIED BY THE FEDERAL EMERGENCY MANAGEMENT AGENCY.  NO
   FLOOD INSURANCE RATE MAPS OR FLOOD HAZARD BOUNDARY MAPS ARE KNOWN TO
   EXIST FOR THE SITE.  POTENTIAL WETLAND AREAS NEAR STRINGTOWN, 2 TO 2 1/2
   MILES BELOW THE YAK TUNNEL PORTAL, WERE IDENTIFIED FROM AERIAL
   PHOTOGRAPHS.  THE EXISTENCE OF WETLANDS ALONG CALIFORNIA GULCH WAS
   CONFIRMED BY A FIELD INSPECTION.

                    WHY THE PROPOSED ACTION MUST BE LOCATED
                    IN OR AFFECT THE FLOODPLAIN OR WETLANDS

        SEVERAL COMPONENTS OF THE SELECTED REMEDY MUST BE LOCATED IN OR
   WILL AFFECT THE FLOODPLAIN.  SOME OF THE WATER CONTROL MEASURES,
   INCLUDING GROUTING, SHAFT SEALING, AND MEASURES TO PREVENT SURFACE WATER
   INFILTRATION, WILL BE LOCATED IN THE FLOODPLAIN.  BECAUSE CERTAIN MINE
   SHAFTS, RECHARGE AREAS, AND AREAS OF POTENTIAL SEEPAGE ARE ALREADY
   LOCATED IN THE FLOODPLAIN, IT IS NECESSARY TO CONSTRUCT WATER CONTROL
   MEASURES IN THE FLOODPLAIN FOR EFFECTIVE CONTROL OF INFILTRATION AND
   SEEPAGE.  THE SAME IS TRUE FOR SURGE PONDS.  FOR THE PONDS TO INTERCEPT
   AND COLLECT SURGE FLOWS EFFECTIVELY, THE PONDS MUST BE CONSTRUCTED NEAR
   THE TUNNEL PORTAL.  THIS AREA MAY LIE TOTALLY WITHIN THE 100-YEAR FLOODPLAIN.

        NO COMPONENTS OF THE SELECTED REMEDY WILL BE LOCATED IN WETLANDS.
   HOWEVER, THE SELECTED REMEDY MAY AFFECT THE WETLANDS ALONG LOWER
   CALIFORNIA GULCH.  CURRENTLY, YAK TUNNEL DISCHARGE IS A PRIMARY SOURCE
   OF CONTINUOUS FLOW FOR CALIFORNIA GULCH.  TUNNEL PLUGGING WILL
   SUBSTANTIALLY REDUCE THE CONTRIBUTION OF THE TUNNEL TO SURFACE WATER
   FLOW IN CALIFORNIA GULCH AND WILL PROBABLY REDUCE FLOW TO THE WETLAND
   AREAS.  THE PRECISE IMPACTS CANNOT BE DETERMINED UNTIL THE REMEDY IS
   IMPLEMENTED.

                    SIGNIFICANT FACTS CONSIDERED IN MAKING
                   THE DECISION TO LOCATE IN OR AFFECT THE
                       FLOODPLAIN OR WETLANDS INCLUDING
                        ALTERNATIVE SITES AND ACTIONS

        EPA BASED ITS DECISION ON THE FOLLOWING CONSIDERATIONS.

        1. GROUND WATER MODELING INDICATES THAT THE PORTAL PLUG MAY CAUSE
   GROUND WATER TO SEEP TO THE LAND SURFACE.  REDUCING INFILTRATION TO MINE
   WORKINGS BEHIND THE PORTAL PLUG WILL REDUCE WATER LEVELS AND WILL
   THEREBY DECREASE THE POTENTIAL FOR UNCONTROLLED SEEPAGE OF CONTAMINATED
   WATER.  IF SEEPAGE CANNOT BE CONTROLLED, IT WILL BE NECESSARY TO OPERATE
   THE PUMPING AND TREATMENT SYSTEM.  REDUCING INFILTRATION WILL REDUCE THE
   QUANTITY OF WATER REQUIRING TREATMENT AND THE AMOUNT OF SLUDGE
   GENERATED.  SOME OF THE SHAFTS, DRILL HOLES, CAVED-IN MINE WORKINGS, AND



   OTHER RECHARGE AREAS ARE IN THE FLOODPLAIN.  NO ALTERNATIVE SITES OR
   LOCATIONS COULD EFFECTIVELY REDUCE INFILTRATION FROM THESE RECHARGE
   AREAS.

        2. SURGES ARE INSTANTANEOUS, UNCONTROLLED RELEASES OF LARGE VOLUMES
   OF WATER, SLUDGE, AND SEDIMENTS.  IT WILL BE NECESSARY TO CONSTRUCT
   PONDS NEAR THE TUNNEL PORTAL TO USE GRAVITY DRAINAGE TO INTERCEPT SURGE
   FLOWS.  THE PORTAL MAY LIE WITHIN THE 100-YEAR FLOODPLAIN.  THE AREA
   NEAR THE PORTAL IS A NARROW VALLEY, WHICH LIMITS THE SITES AVAILABLE FOR
   POND CONSTRUCTION.  BECAUSE OF THE GEOGRAPHICAL RESTRICTIONS AND THE
   SIZE OF THE PONDS, IT WILL BE NECESSARY TO LOCATE THEM WITHIN THE
   100-YEAR FLOODPLAIN.  IT IS INFEASIBLE TO PIPE OR PUMP SURGE FLOWS TO
   ANOTHER LOCATION AS THE PEAK FLOWS DURING SURGES ARE UNPREDICTABLE AND
   SLUDGES COULD CLOG THE PIPES.

        3. EPA EVALUATED ALTERNATIVE REMEDIES AND DETERMINED THAT THE
   SELECTED REMEDY WILL BEST ADDRESS THE YAK TUNNEL DISCHARGE AND OFFERS
   THE GREATEST LONG-TERM ENVIRONMENTAL PROTECTION, DESPITE THE POTENTIAL
   EFFECT ON WETLANDS IN CALIFORNIA GULCH.

                    WHETHER THE PROPOSED ACTION CONFORMS TO
                     APPLICABLE STATE OR LOCAL FLOODPLAIN
                             PROTECTION STANDARDS

        DISCUSSIONS WITH STATE AND LAKE COUNTY OFFICIALS INDICATE THAT NO
   FLOOD HAZARD BOUNDARIES EXIST AND NO STATE OR LOCAL FLOODPLAIN
   PROTECTION STANDARDS HAVE BEEN ESTABLISHED FOR THE PORTION OF THE SITE
   WHERE THE RESPONSE ACTIONS WILL OCCUR.

                        STEPS TAKEN TO DESIGN OR MODIFY
                        THE PROPOSED ACTION TO MINIMIZE
                        POTENTIAL HARM TO OR WITHIN THE
                            FLOODPLAIN OR WETLANDS

        TO PROTECT THE SURGE PONDS, A FLOOD CONTROL CHANNEL WILL BE
   DESIGNED AND CONSTRUCTED TO CONVEY FLOOD FLOWS OF UP TO THE 100-YEAR
   FLOOD FROM UPPER CALIFORNIA GULCH AROUND THIS FACILITY.  THIS FEATURE
   WILL PROTECT THE TREATMENT FACILITY FROM FLOOD DAMAGE UP TO THE 100-YEAR
   FLOOD AND WILL THUS MINIMIZE THE POTENTIAL RELEASE OF CONTAMINANTS FROM
   THE TREATMENT PLANT TO LOWER CALIFORNIA GULCH AND THE ARKANSAS RIVER.
   FURTHER, THE PONDS WILL BE DESIGNED TO PREVENT WASHOUT BY FLOODS UP TO
   THE 100-YEAR EVENT BY INCLUDING A MINIMUM OF 3 FEET OF FREEBOARD ON THE
   DIKES ABOVE THE 100-YEAR FLOOD LEVEL.

        WATER FLOW TO THE WETLANDS NEAR STRINGTOWN WILL BE REDUCED BECAUSE
   OF THE TUNNEL PLUGGING.  HOWEVER, AT THE SAME TIME, THE REMEDY MAY
   IMPROVE WATER QUALITY IN CALIFORNIA GULCH AND COULD THUS HAVE BENEFICIAL
   IMPACTS ON WETLANDS.  EPA WILL DETERMINE MEASURES TO MITIGATE IMPACTS ON
   WETLANDS DURING THE DESIGN PHASE, AND, IF NECESSARY, DURING REMEDY
   IMPLEMENTATION.

                      HOW THE PROPOSED ACTION AFFECTS THE
                      NATURAL OR BENEFICIAL VALUES OF THE
                            FLOODPLAIN OR WETLANDS

        FLOODPLAINS PROVIDE BENEFICIAL VALUES BY ALLOWING NATURAL STORAGE
   OF FLOODWATER, THUS PROTECTING DOWNSTREAM NATURAL AND MANMADE FEATURES
   FROM FLOOD-RELATED DAMAGE.  CONSTRUCTION OF THE SURGE PONDS IN THE
   100-YEAR FLOODPLAIN WILL CAUSE A LIMITED BACKWATER EFFECT UPSTREAM AND A
   LIMITED ZONE OF INFLUENCE DOWNSTREAM AS HIGHER VELOCITY FLOWS FROM THE
   RESTRICTED CHANNEL IN THE VICINITY OF THE TREATMENT PLANT REACH THE
   NATURAL CALIFORNIA GULCH CHANNEL CAPACITIES.  THE EXACT LIMITS OF THESE
   EFFECTS AND INFLUENCES HAVE NOT BEEN CALCULATED.  HOWEVER, THEY ARE



   EXPECTED TO BE MINIMAL DUE TO THE RELATIVELY SMALL SIZE OF THE
   FACILITIES COMPARED TO THE STORAGE CAPACITY OF THE FLOODPLAIN.  THESE
   LOCALIZED EFFECTS SHOULD NOT ADVERSELY AFFECT THE BENEFICIAL VALUE OF
   THE FLOODPLAIN FOR PROTECTING DEVELOPED PROPERTY OR HUMAN SAFETY,
   HEALTH, AND WELFARE.

        WETLANDS PROVIDE BIOLOGICAL, ENVIRONMENTAL, AND AESTHETIC VALUES.
   WIDESPREAD SURFACE DISTURBANCE FROM MINING ACTIVITIES HAS DIMINISHED THE
   NATURAL AND BENEFICIAL VALUES OF THE WETLANDS ALONG CALIFORNIA GULCH.
   EVEN SO, REDUCED FLOW IN CALIFORNIA GULCH MAY FURTHER DIMINISH THESE
   VALUES.  HOWEVER, REDUCING THE METALS LOADS IN CALIFORNIA GULCH WILL
   RESULT IN AN OVERALL ENHANCEMENT OF ENVIRONMENTAL QUALITY.

                                  REFERENCE

   U.S. ARMY CORPS OF ENGINEERS, OMAHA DISTRICT.  CALIFORNIA GULCH TAILINGS
   DAMS, OCTOBER 7, 1983.  PREPARED FOR THE EPA -- PHASE I INSPECTION
   REPORTS.  OCTOBER 1983.

   #RS
                                  I. OVERVIEW

   EPA PRESENTED ITS PROPOSED REMEDIAL ACTION PLAN (PROPOSED PLAN) FOR THE
   YAK TUNNEL OPERABLE UNIT FOR PUBLIC COMMENT AND REVIEW ON AUGUST 18,
   1987.  IN ITS PROPOSED PLAN, EPA'S PREFERRED REMEDIAL ACTION ALTERNATIVE
   WAS TO COLLECT AND TREAT THE DISCHARGE FROM THE YAK TUNNEL.  EPA ALSO
   RETAINED THE OPTION TO INCLUDE A PARTIAL PLUGGING COMPONENT.

   DURING THE PUBLIC COMMENT PERIOD AND PUBLIC MEETING, THE NEED TO ADDRESS
   YAK TUNNEL CONTAMINATION WAS NOT QUESTIONED, BUT EPA'S PROPOSED
   ALTERNATIVE RECEIVED EXTENSIVE COMMENT.  SOME MEMBERS OF THE PUBLIC
   SUPPORTED A REMEDY THAT COULD PROVIDE SOME LOCAL EMPLOYMENT AND KEEP THE
   TUNNEL OPEN FOR FUTURE MINERAL RESOURCE DEVELOPMENT.  A MAJORITY
   CRITICIZED THE PROPOSED REMEDY BECAUSE OF CONCERNS ASSOCIATED WITH
   PERMANENT REHABILITATION OF THE YAK TUNNEL AND BECAUSE THE REMEDY WOULD
   INCLUDE A PERPETUAL TREATMENT OPERATION RATHER THAN A PERMANENT SOLUTION
   TO THE ACID DRAINAGE PROBLEM.  THE COSTS OF OPERATING THE TREATMENT
   FACILITY INTO PERPETUITY, AND TO WHAT EXTENT THE RESIDENTS MAY HAVE TO
   EVENTUALLY BEAR THOSE COSTS, CONCERNED MANY OF THE LOCAL RESIDENTS.

   DURING THE PUBLIC MEETING, ASARCO INCORPORATED PRESENTED AN ALTERNATE
   REMEDY FOR CONSIDERATION.  THIS REMEDY INVOLVED INSTALLATION OF FOUR
   PLUGS IN THE YAK TUNNEL PLUS AN IN SITU TREATMENT SYSTEM FOR THE WATER
   STORED IN THE MINE WORKINGS BEHIND THE PORTAL PLUG.  THIS TREATMENT
   SYSTEM WOULD INVOLVE PUMPING GROUND WATER TO THE SURFACE, MIXING IT WITH
   LIME, AND REINJECTING IT BACK INTO THE MINE WORKINGS.

   BASED ON COMMENTS AND INFORMATION RECEIVED DURING THE PUBLIC COMMENT
   PERIOD, EPA RE-EVALUATED AND MODIFIED ITS PREFERRED REMEDIAL ACTION
   ALTERNATIVE.  THE SELECTED REMEDY INCLUDES THE INSTALLATION OF THREE
   PLUGS WITHIN THE YAK TUNNEL AND CONSTRUCTION OF SURGE PONDS TO COLLECT
   ANY MATERIAL DISLODGED DURING ENTRY INTO OR CONSTRUCTION IN THE TUNNEL.
   THE SELECTED REMEDY ALSO INCLUDES WATER CONTROL MEASURES TO MINIMIZE THE
   INFILTRATION OF SURFACE WATER INTO THE MINE WORKINGS AND TUNNEL.  IN
   ADDITION, THE REMEDY INCORPORATES MEASURES TO CONTROL THE POTENTIAL
   SEEPAGE OF CONTAMINATED GROUND WATER RISING BEHIND THE PORTAL PLUG TO
   THE LAND SURFACE.  HIGHLY FRACTURED ROCK IN THE VICINITY OF THE TUNNEL
   PORTAL WILL BE GROUTED AND, IF NECESSARY, THE WATER LEVEL BEHIND THE
   PORTAL PLUG WILL BE CONTROLLED SO THAT SEEPAGE DOES NOT OCCUR.  THIS
   WILL BE ACHIEVED BY PUMPING WATER FROM BEHIND THE PORTAL PLUG UNTIL A
   LOWER WATER LEVEL IS ACHIEVED.  WATER EXTRACTED FROM BEHIND THE PLUG



   WILL BE TREATED WITH LIME TO REMOVE METALS AND RELEASED TO THE PONDS
   CONSTRUCTED FOR SURGE CONTROL DURING PLUG INSTALLATION.  THE REMEDY ALSO
   INCLUDES MONITORING, OPERATIONS AND MAINTENANCE, AND CONTINGENCY PLANS.

   THE SELECTED REMEDY ADDRESSES MANY OF THE CONCERNS RAISED DURING THE
   PUBLIC COMMENT PERIOD.  TUNNEL PLUGGING AND WATER CONTROL MEASURES WILL
   MINIMIZE THE AMOUNT OF WATER REQUIRING TREATMENT AND, HENCE, OFFER A
   MORE PERMANENT SOLUTION.  TEMPORARY TUNNEL REHABILITATION WILL BE
   UNDERTAKEN ONLY TO THE EXTENT NECESSARY FOR INSTALLATION OF THE PLUGS.
   THUS, CONCERNS ABOUT WORKER SAFETY AND THE COSTS OF TUNNEL
   REHABILITATION AND MAINTENANCE HAVE BEEN ADDRESSED.  EPA DID NOT SELECT
   ASARCO'S PROPOSAL FOR IN SITU TREATMENT BECAUSE OF UNCERTAINTY ABOUT ITS
   EFFECTIVENESS.  HOWEVER, IF FURTHER STUDY OF THIS PROPOSAL DEMONSTRATES
   ITS EFFECTIVENESS, IN SITU TREATMENT MAY BE CONSIDERED.

   THE FOLLOWING SECTIONS OF THIS RESPONSIVENESS SUMMARY DESCRIBE THE
   BACKGROUND ON COMMUNITY INVOLVEMENT IN REMEDY SELECTION, PUBLIC COMMENTS
   AND CORRESPONDING EPA RESPONSES, DIFFERENCES BETWEEN THE PROPOSED PLAN
   AND THE SELECTED REMEDY, AND REMAINING CONCERNS.

                    II. BACKGROUND ON COMMUNITY INVOLVEMENT

   EPA BEGAN SUPERFUND ACTIVITIES AT THE SITE IN 1982 AND HAS SINCE
   MAINTAINED FREQUENT CONTACT WITH MEMBERS OF THE COMMUNITY.  LOCAL
   OFFICIALS AND A NUMBER OF COMMUNITY GROUPS HAVE BEEN INVOLVED, INCLUDING
   THE LAKE COUNTY BOARD OF COUNTY COMMISSIONERS, THE CITY OF LEADVILLE,
   THE LAKE COUNTY ENVIRONMENTAL TASK FORCE, THE LAKE COUNTY BRANCH OF THE
   SOIL CONSERVATION SERVICE, AND THE LEADVILLE-LAKE COUNTY MINED LAND
   RECLAMATION GROUP.

   COMMUNITY INTEREST AND CONCERN ABOUT THE CALIFORNIA GULCH SITE IS HIGH.
   THERE HAS BEEN MUCH COMMUNITY INVOLVEMENT IN SITE ACTIVITIES,
   PARTICULARLY OVER THE PAST 2 YEARS.  DURING THE SUPERFUND PROCESS TO
   DATE, EPA HAS RELEASED A PHASE I REMEDIAL INVESTIGATION (RI) AND A YAK
   TUNNEL FEASIBILITY STUDY (FS).

   FOR THE YAK TUNNEL FS, EPA HELD A 90-DAY PUBLIC COMMENT PERIOD TO ALLOW
   THE PUBLIC TO REVIEW AND COMMENT ON THE FS AND THE PROPOSED REMEDIAL
   ACTION.  THIS RECENT ACTIVITY, ALONG WITH PREVIOUS INTERVIEWS AND
   DISCUSSIONS WITH COMMUNITY MEMBERS, HAS HIGHLIGHTED THE FOLLOWING MAJOR
   CONCERNS.

   1. MANY MEMBERS OF THE COMMUNITY ARE (??) WITH THE ACTIONS OF THE
      FEDERAL AND STATE AGENCIES IN THE AREA.  SPECIFICALLY, THEY ARE
      CONCERNED WITH THE COST OF THE INVESTIGATIONS, THAT THE STATE AND
      FEDERAL GOVERNMENTS HAVE UNNECESSARILY DUPLICATED EFFORTS, AND THAT
      THE PROCESS AS IT RELATES TO SUPERFUND IS CONFUSING.

      EPA RESPONSE.  EPA IS THE LEAD AGENCY FOR SUPERFUND ACTIVITIES AT THE
      CALIFORNIA GULCH SITE.  EPA AND THE STATE HAVE CLARIFIED THEIR ROLES
      AND RESPONSIBILITIES AT THE SITE.  EPA IS CONTINUING TO INFORM THE
      PUBLIC ABOUT THE SUPERFUND PROCESS.

   2. MANY COMMUNITY MEMBERS ARE CONCERNED ABOUT THE SUPERFUND COST
      RECOVERY PROVISIONS.  RESIDENTS ARE CONCERNED ABOUT THE POTENTIAL
      ECONOMIC IMPACT OF COST RECOVERY ON INDIVIDUALS WITHIN LEADVILLE, ON
      THE MINING COMPANIES, AND ULTIMATELY ON EMPLOYMENT IN THE COMMUNITY.

      EPA RESPONSE.  THE COST RECOVERY PROVISIONS ARE SET FORTH BY STATUTE.
      EPA WILL HELP THE COMMUNITY TO UNDERSTAND THESE PROVISIONS.  IN
      ACCORDANCE WITH THE LAW, EPA WILL SELECT COST-EFFECTIVE REMEDIES.

   3. MEMBERS OF THE LAKE COUNTY ENVIRONMENTAL TASK FORCE AND LOCAL



      OFFICIALS WOULD LIKE TO HAVE MORE DIRECT INVOLVEMENT AND INPUT INTO
      THE TECHNICAL ASPECTS OF THE RI/FS PROCESS.

      EPA RESPONSE.  IN RESPONSE TO COMMUNITY CONCERN, EPA IS PLANNING
      OPPORTUNITIES FOR SUBSTANTIAL PUBLIC INVOLVEMENT IN STUDIES FOR
      SUBSEQUENT OPERABLE UNITS.

   4. STRINGTOWN RESIDENTS HAVE VOICED CONCERN ABOUT THE CONTAMINATION ON
      THEIR PROPERTIES.  THEY FEEL THAT EPA IS FOCUSING ON OTHER ASPECTS OF
      THE SITE AND NOT THEIR NEIGHBORHOOD.

      EPA RESPONSE.  SUBSEQUENT OPERABLE UNITS WILL ADDRESS ENVIRONMENTAL
      AND PUBLIC HEALTH ISSUES IN STRINGTOWN.

   5. LOCAL RESIDENTS ARE CONCERNED ABOUT POSSIBLE ADVERSE EFFECTS OF
      CONTAMINATED SURFACE WATER ON THE USE OF THE ARKANSAS RIVER AS A
      FISHERY AND FOR IRRIGATION.

      EPA RESPONSE.  THE SELECTED REMEDY FOR THE YAK TUNNEL ADDRESSES A
      MAJOR SOURCE OF CONTAMINANTS TO THE ARKANSAS RIVER.  EPA PLANS TO
      IMPLEMENT FURTHER ACTIONS AT THE SITE TO REDUCE THE IMPACT OF
      CONTAMINANTS ON THE ARKANSAS RIVER.

   6. SOME COMMUNITY MEMBERS ARE CONCERNED WITH THE NEGATIVE IMAGE
      ASSOCIATED WITH THE SITE AND ITS POTENTIAL EFFECT ON TOURISM.
      COMMUNITY MEMBERS WOULD LIKE TO EMPHASIZE THE POSITIVE ASPECTS OF
      MINING AND AVOID NEGATIVE CONNOTATIONS, PARTICULARLY INACCURATE
      PERCEPTIONS OF HEALTH PROBLEMS ASSOCIATED WITH MINING WASTES.

      EPA RESPONSE.  EPA APPRECIATES AND RECOGNIZES THAT THE MINING LEGACY
      OF LEADVILLE IS A VALUABLE RESOURCE.  IN THE LONG-TERM, CLEANUP OF
      THE CALIFORNIA GULCH SITE WILL PROTECT PUBLIC HEALTH, WELFARE, AND
      THE ENVIRONMENT.

             III. SUMMARY OF PUBLIC COMMENTS AND AGENCY RESPONSES

   THE PUBLIC COMMENT PERIOD WAS HELD FROM JULY 7 TO OCTOBER 5, 1987, AND
   INCLUDED A PUBLIC MEETING IN LEADVILLE ON SEPTEMBER 1, 1987.  COMMENTS
   RECEIVED DURING THE COMMENT PERIOD ON THE FS AND PROPOSED PLAN ARE
   SUMMARIZED BELOW.  THE COMMENTS ARE CATEGORIZED BY TOPIC AND AN INDEX IS
   PROVIDED AT THE END OF THIS SECTION SO THAT COMMENTERS CAN LOCATE WHERE
   THEIR SPECIFIC COMMENTS ARE ADDRESSED.  THE TOPICS ARE:  OPERABLE UNIT
   APPROACH, REMEDIAL ALTERNATIVE PREFERENCES, OTHER POTENTIAL
   TECHNOLOGIES, PUBLIC HEALTH AND ENVIRONMENTAL ASSESSMENT, APPLICABLE OR
   RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS), COSTS, TECHNICAL ISSUES
   IN THE FS AND PROPOSED PLAN, PUBLIC PARTICIPATION PROCESS, AND OTHER
   COMMENTS.

   OPERABLE UNIT APPROACH

   ASARCO INCORPORATED (ASARCO), HECLA MINING COMPANY (HECLA), LEADVILLE
   CORPORATION, AND RESURRECTION MINING COMPANY AND NEWMONT MINING
   CORPORATION (RESURRECTION) DISAGREED WITH EPA'S OPERABLE UNIT APPROACH
   FOR THE YAK TUNNEL.  SPECIFIC COMMENTS ARE DESCRIBED BELOW.

    1. RESURRECTION STATED THAT EPA INCORRECTLY DEFINED THE OPERABLE UNIT
       BECAUSE, WHILE THE YAK TUNNEL DISCHARGE IS A DISCRETE COMPONENT OF
       THE SITE, THE YAK TUNNEL ITSELF AND THE INFLUENCE OF THE TUNNEL ON
       SURFACE WATER AND GROUND WATER REGIMES THROUGHOUT THE SITE ARE NOT
       "DISCRETE.".

       EPA RESPONSE.  EPA AGREES THAT "THE INFLUENCE AND RELATIONSHIP OF
       THE YAK TUNNEL ON THE OVERALL SITE IS NOT DISCRETE AND MEASURABLE;"



       I.E., THE HARM FROM THE YAK TUNNEL IS INDIVISIBLE.  HOWEVER, UNDER
       THE NATIONAL CONTINGENCY PLAN (NCP), AN OPERABLE UNIT IS DEFINED AS
       "A DISCRETE PART OF THE ENTIRE RESPONSE ACTION THAT DECREASES A
       RELEASE, THREAT OF RELEASE, OR PATHWAY OF EXPOSURE" (40 CFR SECTION
       300.6).  THUS, AN OPERABLE UNIT IS A DISCRETE PART OF THE RESPONSE
       ACTION, NOT A DISCRETE PART OF THE CONTAMINATION PROBLEM.

    2. ASARCO COMMENTED THAT EPA FAILED TO DEFINE THE OPERABLE UNIT
       SPECIFICALLY, WHICH WOULD ASSIST ASARCO IN EVALUATING THE
       APPROPRIATENESS OF THE OPERABLE UNIT.

       EPA RESPONSE.  EPA RELIED ON THE NCP DEFINITION OF "OPERABLE UNIT,"
       WHICH ENCOMPASSES RESPONSE ACTIONS THAT DECREASE A RELEASE, THREAT
       OF RELEASE, OR PATHWAY OF EXPOSURE.  IN THE PHASE I RI REPORT AND
       THE FS, EPA DEFINED AND CHARACTERIZED THE RELEASE AND THREATENED
       RELEASE OF HAZARDOUS SUBSTANCES, POLLUTANTS, AND CONTAMINANTS FROM
       THE YAK TUNNEL PORTAL INTO CALIFORNIA GULCH SURFACE WATERS.  IN THE
       FS, EPA IDENTIFIED AND EVALUATED SPECIFIC RESPONSE ACTIONS THAT
       WOULD DECREASE THIS RELEASE AND THREAT OF RELEASE.  EPA BELIEVES
       THAT FURTHER DEFINITION OF THE OPERABLE UNIT IS UNNECESSARY TO THE
       EVALUATION OF THE OPERABLE UNIT APPROACH OR SELECTION OF REMEDY.

    3. ASARCO, LEADVILLE CORPORATION, AND RESURRECTION QUESTIONED WHETHER
       THE OPERABLE UNIT REMEDY WOULD BE COST-EFFECTIVE.  IT WAS SUGGESTED
       THAT PREMATURE SELECTION OF REMEDY FOR THE YAK TUNNEL OPERABLE UNIT
       COULD UNNECESSARILY COMPLICATE OR PROVE COUNTERPRODUCTIVE TO THE
       OVERALL SITE REMEDY.  THESE COMMENTERS ALSO STRESSED THE IMPORTANCE
       OF AN INTEGRATED APPROACH TO THE ENTIRE SITE AND THE INEFFICIENCIES
       AND INCONSISTENCIES THAT COULD BE ASSOCIATED WITH AN OPERABLE UNIT
       APPROACH.  ASARCO NOTED SPECIFICALLY THAT CLEANUP STANDARDS, GOALS,
       APPROACHES, METHODOLOGIES, AND TECHNOLOGIES FOR THE YAK TUNNEL
       OPERABLE UNIT MAY BE INCONSISTENT WITH THE REMEDIATION ULTIMATELY
       REQUIRED FOR THE REST OF THE SITE.  EACH OF THESE COMMENTERS
       SUGGESTED THAT INTEGRATION WITH THE FULL-SITE REMEDY WOULD HELP
       ENSURE THAT THE OPERABLE UNIT RESPONSE ACTIONS WERE COST-EFFECTIVE.

       EPA RESPONSE.  UNDER SECTION 300.68(C)(3) OF THE NCP, AN OPERABLE
       UNIT MAY BE IMPLEMENTED BEFORE SELECTION OF AN APPROPRIATE FINAL
       REMEDIAL ACTION, PROVIDED THAT THE OPERABLE UNIT MEASURES ARE
       COST-EFFECTIVE AND CONSISTENT WITH A PERMANENT REMEDY.  EPA
       RECOGNIZES THE NEED FOR AN INTEGRATED APPROACH TO SITE REMEDIATION.
       IN RESPONSE TO PUBLIC COMMENT, EPA HAS MODIFIED THE REMEDY DESCRIBED
       IN ITS PROPOSED PLAN TO PROMOTE INTEGRATION WITH RESPONSE ACTIONS
       FOR OTHER PORTIONS OF THE SITE.  THE TUNNEL PLUGS AND WATER CONTROL
       MEASURES ARE PART OF THE PERMANENT REMEDY FOR THE SITE.  AN INTERIM
       TREATMENT FACILITY WAS SELECTED SO THAT A COMPREHENSIVE APPROACH TO
       WATER TREATMENT AT THE SITE MAY BE IMPLEMENTED IN A SUBSEQUENT
       OPERABLE UNIT.  GIVEN THESE MODIFICATIONS, EPA BELIEVES THAT THE
       OPERABLE UNIT WILL BE WELL INTEGRATED WITH THE FULL-SITE REMEDIATION.

    4. HECLA SUGGESTED INTEGRATION OF REMEDIAL ACTION THROUGH
       SYNCHRONIZATION AND COORDINATION OF OPERABLE UNITS, PARTICULARLY
       NOTING THE NEED FOR A CAREFULLY PLANNED AND EXECUTED SEQUENCE OF
       REMEDIAL ACTIONS, WITH CONSTRUCTION AND TRANSPORTATION SCHEDULES,
       AND LOGISTICAL PLANS SO THAT ANY PARTICULAR REMEDIAL ACTION DOES NOT
       NEGATIVELY AFFECT AN ALREADY COMPLETED REMEDIAL ACTION.  HECLA ALSO
       OFFERED SPECIFIC SUGGESTIONS ON HOW TREATMENT PLANT LOCATION AND
       SLUDGE WILL BE TEMPORARILY STORED IN THE SURGE PONDS.

       EPA RESPONSE.  EPA AGREES WITH THIS COMMENT AND WILL ENDEAVOR TO
       ACHIEVE SUCH INTEGRATION AND COORDINATION WITH SUBSEQUENT OPERABLE
       UNITS.  THE SELECTED REMEDY ADDRESSES CONCERNS ABOUT INCONSISTENCIES
       ARISING FROM TREATMENT PLANT LOCATION, AND SLUDGE WILL BE



       TEMPORARILY STORED IN THE SURGE PONDS.  PERMANENT SLUDGE DISPOSAL
       OPTIONS WILL BE ADDRESSED IN A SUBSEQUENT OPERABLE UNIT.

    5. ASARCO AND HECLA STATED THAT THE NCP REQUIRES THAT REMEDIAL ACTIONS
       FOR AN OPERABLE UNIT BE CONSISTENT WITH THE FINAL REMEDY FOR THE
       ENTIRE SITE.  ASARCO FURTHER ARGUED THAT EPA'S ALTERNATIVES
       EVALUATION FOR THE YAK TUNNEL WAS PREMATURE, TEMPORARY, AND PERHAPS
       INCOMPATIBLE WITH FINAL REMEDIAL MEASURES FOR THE WHOLE SITE.  THIS
       COMMENTER ALSO NOTED THAT EPA COULD PREDICT THE CONSISTENCY OF AN
       OPERABLE UNIT REMEDY ONLY IF EPA ALREADY DECIDED INTERNALLY WHAT THE
       SITE-WIDE REMEDY WILL BE.  RESURRECTION ASSERTED THAT, WITHOUT
       KNOWING THE PERMANENT REMEDY, IT IS IMPOSSIBLE TO SELECT AN OPERABLE
       UNIT REMEDY THAT IS CONSISTENT WITH A PERMANENT REMEDY.

       EPA RESPONSE.  EPA DISAGREES WITH ASARCO'S AND HECLA'S
       INTERPRETATION OF THE NCP REQUIREMENT.  THE LANGUAGE OF THE NCP
       REQUIRES THAT THE OPERABLE UNIT RESPONSE ACTIONS BE "CONSISTENT WITH
       A PERMANENT REMEDY.".  SEE 40 CFR SECTION 300.68(C)(3).  THE NCP
       DOES NOT REQUIRE, AS THESE COMMENTERS ASSERT, THAT THE OPERABLE UNIT
       BE CONSISTENT WITH THE FINAL REMEDY FOR THE ENTIRE SITE.  EPA HAS
       NOT YET SELECTED A REMEDY FOR THE ENTIRE CALIFORNIA GULCH SITE, NOR
       IS IT REQUIRED TO DO SO BY THE NCP BEFORE SELECTING A REMEDY FOR
       THIS OPERABLE UNIT.  EPA HAS SELECTED OPERABLE UNIT RESPONSE ACTIONS
       THAT ARE "CONSISTENT WITH A PERMANENT REMEDY.".  BY THIS, EPA MEANS
       BOTH THAT THE RESPONSE ACTIONS ARE INTENDED TO BE A PART OF A
       FULL-SITE REMEDY AND THAT THEY DO NOT FORECLOSE OR LIMIT
       IMPLEMENTATION OF OTHER OPERABLE UNITS IN THE FUTURE.

    6. ASARCO, HECLA, LEADVILLE CORPORATION, AND RESURRECTION SUGGESTED
       THAT THE SELECTION OF REMEDY FOR THE YAK TUNNEL IS PREMATURE.  THEY
       COMMENTED THAT NO REMEDY CAN APPROPRIATELY BE SELECTED FOR THE YAK
       TUNNEL OPERABLE UNIT UNTIL EPA HAS COMPLETED THE FULL-SITE REMEDIAL
       INVESTIGATION AND SELECTED REMEDIES FOR THE ENTIRE SITE, INCLUDING
       ALL OTHER SOURCES OF CONTAMINATION.

       EPA RESPONSE.  EPA BELIEVES THAT AN OPERABLE UNIT APPROACH FOR THE
       YAK TUNNEL IS APPROPRIATE AT THIS TIME.  THE PURPOSE OF AN OPERABLE
       UNIT IS TO ALLOW EPA TO TAKE STEPS TO ALLEVIATE THREATS TO PUBLIC
       HEALTH OR WELFARE OR THE ENVIRONMENT PRIOR TO DEVELOPMENT OR
       IMPLEMENTATION OF A COMPLETE REMEDIAL ACTION.  THE YAK TUNNEL
       RELEASES AN ESTIMATED 210 TONS OF METALS PER YEAR INTO CALIFORNIA
       GULCH SURFACE WATER AND IS A MAJOR SOURCE OF METALS CONTAMINATION AT
       THE SITE.  THE SELECTED REMEDY WILL SUBSTANTIALLY DECREASE THE
       RELEASE AND THREAT OF RELEASE OF HAZARDOUS SUBSTANCES, POLLUTANTS,
       AND CONTAMINANTS FROM THE YAK TUNNEL PORTAL AND WILL HAVE A
       BENEFICIAL EFFECT ON SURFACE WATERS.  EPA SEES NO BENEFIT TO
       DELAYING IMPLEMENTATION OF THE SELECTED REMEDY.  SUBSTANTIAL HARM
       WILL CONTINUE IF THE TUNNEL RELEASES ARE UNABATED.

    7. IN A RELATED COMMENT, HECLA SUGGESTED THAT SELECTING A TREATMENT
       REMEDY FOR THE YAK TUNNEL PRIOR TO REMEDY SELECTION FOR THE
       REMAINDER OF THE SITE COULD FORECLOSE OPPORTUNITIES TO INTEGRATE
       TREATMENT PLANT DESIGN AND LOCATION AND SLUDGE DISPOSAL OPTIONS.

       EPA RESPONSE.  THIS COMMENT HAS BEEN ADDRESSED THROUGH REFINEMENT OF
       THE SELECTED REMEDY.  CONSTRUCTION OF AN INTERIM TREATMENT FACILITY
       WILL PERMIT THE DESIGN AND SITING OF A COMPREHENSIVE TREATMENT
       SYSTEM IN CONJUNCTION WITH A SUBSEQUENT OPERABLE UNIT.  AS DISCUSSED
       ABOVE, SLUDGE WILL BE TEMPORARILY STORED IN THE SURGE PONDS SO THAT
       A PERMANENT DISPOSAL OPTION CAN BE IMPLEMENTED IN CONJUNCTION WITH A
       FUTURE OPERABLE UNIT.

    8. ASARCO STATED THAT ANY RATIONAL OPERABLE UNIT FOR THE YAK TUNNEL



       MUST INCLUDE UPPER CALIFORNIA GULCH AND STABILIZATION OF TAILINGS
       PONDS IN LOWER CALIFORNIA GULCH.

       EPA RESPONSE.  IN EPA'S REMEDY, A PORTION OF THE REMEDY WILL INVOLVE
       RESPONSE ACTIONS IN UPPER CALIFORNIA GULCH TO SEAL SURFACE OPENINGS
       FOR GROUND WATER INFILTRATION INTO THE YAK TUNNEL.  IN ADDITION,
       RESPONSE ACTIONS RELATED TO THE TAILINGS PONDS MAY BE NECESSARY FOR
       CONSTRUCTION OF SURGE PONDS AND TREATMENT FACILITIES AND WILL BE
       DETERMINED DURING THE DESIGN PHASE.  THE REMAINDER OF UPPER
       CALIFORNIA GULCH, WHICH INCLUDES WIDESPREAD SURFACE DISTURBANCE AND
       WASTE PILES, AND ADDITIONAL WORK ON TAILINGS PONDS WILL BE ADDRESSED
       IN A SUBSEQUENT OPERABLE UNIT.

    9. ASARCO AND RESURRECTION COMMENTED THAT THE OPERABLE UNIT AND THE
       CALIFORNIA GULCH SITE AS A WHOLE SHOULD BE EXPANDED TO INCLUDE
       ADDITIONAL SOURCE AREAS THROUGHOUT THE UPPER ARKANSAS RIVER,
       PARTICULARLY OTHER NEARBY MINING AREAS AND THE LEADVILLE DRAINAGE TUNNEL.

       EPA RESPONSE.  EPA IS NOT PERSUADED THAT THE SCOPE OF THE OPERABLE
       UNIT SHOULD BE EXPANDED.  IT IS RECOGNIZED THAT THERE ARE NUMEROUS
       OTHER SOURCES OF CONTAMINATION AT THE SITE.  HOWEVER, IT IS NOT
       NECESSARY TO ADDRESS ALL SOURCES SIMULTANEOUSLY.  MANY OF THESE
       SOURCES AND AREAS ARE GEOGRAPHICALLY DISTANT FROM THE YAK TUNNEL,
       HAVE DIFFERENT WASTE CHARACTERISTICS (E.G., WASTE PILES), AND
       POTENTIALLY INVOLVE DISTINCTLY DIFFERENT REMEDIATION TECHNOLOGIES.
       THE SIZE AND SCOPE OF THE SITE WILL BE DETERMINED IN SUBSEQUENT
       OPERABLE UNITS.  THE YAK TUNNEL OPERABLE UNIT WAS DESIGNED FLEXIBLY
       TO PERMIT INTEGRATION WITH FUTURE OPERABLE UNITS.  THE LEADVILLE
       DRAINAGE TUNNEL DISCHARGE IS BEING ADDRESSED BY THE BUREAU OF
       RECLAMATION UNDER THE CLEAN WATER ACT.

   10. HECLA ASSERTED THAT PREPARATION OF SEPARATE RI/FSS FOR DIFFERENT
       PARTS OF THE SITE WOULD BE DUPLICATIVE, REPETITIVE, NEEDLESSLY
       COSTLY, AND A WASTE AND MISUSE OF VALUABLE TECHNICAL TALENT.

       EPA RESPONSE.  EPA DOES NOT BELIEVE THAT PREPARATION OF SEPARATE
       RI/FSS FOR VARIOUS OPERABLE UNITS NEED NECESSARILY BE DUPLICATIVE OR
       REPETITIVE.  SUBSEQUENT OPERABLE UNITS WILL GATHER ENVIRONMENTAL
       DATA NOT PREVIOUSLY STUDIED.  EPA FURTHER BELIEVES THAT CONDUCTING
       THE RESPONSE ACTION IN OPERABLE UNITS IS NECESSARY TO ADDRESS THIS
       LARGE AND COMPLEX SITE APPROPRIATELY.

   REMEDIAL ALTERNATIVE PREFERENCES

   NUMEROUS PARTIES MADE COMMENTS EXPRESSING PREFERENCES ABOUT THE REMEDIAL
   ALTERNATIVES DEVELOPED BY EPA AND THE ALTERNATIVE IDENTIFIED IN THE
   PROPOSED PLAN (ALTERNATIVE 5).  THESE ARE SUMMARIZED BELOW.

    1. LEADVILLE CORPORATION SUPPORTED ALTERNATIVE 7 AS "VIABLE AND
       WORKABLE" AND THE "MOST VIABLE APPROACH," AND ALSO NOTED THAT
       ALTERNATIVE 2 MAY HAVE MERIT.  LEADVILLE CORPORATION ALSO FOUND
       MERIT WITH THE EMPLOYMENT OPPORTUNITIES PROPOSED BY ALTERNATIVE 4,
       BUT AGREES WITH EPA THAT THIS ALTERNATIVE IS UNRELIABLE, LIKELY TO
       CREATE SUBSTANTIAL ADVERSE ENVIRONMENTAL IMPACTS, AND EXTREMELY
       DIFFICULT AND EXPENSIVE TO UNDERTAKE.

       EPA RESPONSE.  EPA ACKNOWLEDGES AND APPRECIATES THE COMMENT.  EPA
       HAS INCORPORATED THE TUNNEL PLUGGING ASPECTS OF ALTERNATIVE 7 INTO
       THE SELECTED REMEDY.  ALTERNATIVE 2 IS DISCUSSED BELOW.

    2. HECLA COMMENTED THAT ALTERNATIVES 5 AND 7 WERE INCORRECTLY SELECTED
       AS SUITABLE ACTIONS BECAUSE:  (1) THE CONSEQUENCES OF NEITHER ARE
       IDENTIFIED NOR ADDRESSED, (2) THE ALTERNATIVES THEY WERE COMPARED



       AGAINST WERE NOT PROPERLY EVALUATED, AND (3) THEY DO NOT FULFILL THE
       INTENT OF THE OPERABLE UNIT APPROACH.

       EPA RESPONSE.  EPA DISAGREES WITH THESE CONTENTIONS.  ALTERNATIVES 5
       AND 7 WERE DEVELOPED THROUGH A TECHNOLOGY SCREENING, ALTERNATIVE
       IDENTIFICATION, AND INITIAL ALTERNATIVE SCREENING PROCESS THAT MEETS
       THE REQUIREMENTS OF SECTION 121 OF SARA, THE NCP, AND OSWER
       DIRECTIVE 9355.0-19.  THESE TWO ALTERNATIVES WERE SELECTED FOR
       DETAILED ANALYSIS BECAUSE THEY BEST MEET THE IMPLEMENTABILITY AND
       EFFECTIVENESS CRITERIA PRESENTED IN SECTION 7 OF THE FS.  BOTH
       ALTERNATIVES HAVE THE GREATEST POTENTIAL TO ATTAIN THE ARARS
       ESTABLISHED FOR THIS OPERABLE UNIT.

    3. ASARCO PROVIDED DISCUSSION AND COMMENTS FOR EACH OF THE 11
       ALTERNATIVES DEVELOPED AND EVALUATED BY EPA FOR THE YAK TUNNEL FS.
       ASARCO ALSO PRESENTED TWO ADDITIONAL ALTERNATIVES.

       EPA RESPONSE.  EPA APPRECIATES ASARCO'S COMMENTS IN RESPONSE TO
       REMEDIAL ALTERNATIVES DEVELOPED IN THE FS.  CAREFUL CONSIDERATION
       WAS GIVEN TO THESE COMMENTS DURING SELECTION OF THE YAK TUNNEL REMEDY.

    4. ASARCO STATED THAT NEITHER ALTERNATIVE 5 NOR ALTERNATIVE 7 SHOULD
       HAVE PASSED THE SCREENING PROCESS BECAUSE (1) IT IS NOT FEASIBLE TO
       REHABILITATE AND MAINTAIN THE TUNNEL, (2) THE PROPOSED TREATMENT
       PLANT IS FLAWED, AND (3) THE PERPETUAL SLUDGE DISPOSAL PROBLEM OF
       SUCH TREATMENT WAS NOT ADDRESSED.

       EPA RESPONSE.  FOR REASONS DISCUSSED IN THE PREVIOUS RESPONSE, EPA
       DISAGREES WITH THESE CONTENTIONS.  BOTH ALTERNATIVE 5 AND 7 ARE
       TECHNICALLY FEASIBLE; TUNNEL REHABILITATION CAN BE ACCOMPLISHED
       USING SPECIALTY CONTRACTORS AND STANDARD MINING TECHNOLOGIES.  THE
       LIME HIGH DENSITY SLUDGE TREATMENT PROCESS IS A PROVEN PROCESS AND
       PERPETUAL DISPOSAL OF SLUDGE WAS ACKNOWLEDGED AND ADDRESSED IN
       SECTIONS 5, 7, AND 8 OF THE FS.

    5. BOTH ASARCO AND HECLA COMMENTED THAT EPA'S ALTERNATIVE 2 SHOULD HAVE
       PASSED THE SCREENING PROCESS AND BEEN CARRIED THROUGH DETAILED ANALYSIS.

       EPA RESPONSE.  EPA CONDUCTED THE INITIAL SCREENING OF ALTERNATIVES
       IN COMPLIANCE WITH SECTION 121 OF SARA, THE NCP, AND OSWER DIRECTIVE
       9355.0-19.  ALTERNATIVE 2, AS DEFINED IN THE FS, DOES NOT MEET THE
       CRITERIA FOR IMPLEMENTABILITY (QUESTIONABLE RELIABILITY IN HALTING
       THE DISCHARGE OF ACIDIC WATER TO CALIFORNIA GULCH) AND EFFECTIVENESS
       (INABILITY TO MEET CLEANUP CRITERIA FOR THE YAK TUNNEL EFFLUENT) AND
       WAS, THEREFORE, DROPPED FROM FURTHER CONSIDERATION IN DETAILED
       ANALYSIS OF ALTERNATIVES.  NEVERTHELESS, EPA RECOGNIZES THAT
       ALTERNATIVE 2, WITH MODIFICATIONS TO CONTROL SEEPAGE OF CONTAMINATED
       WATER, MAY BE AN EFFECTIVE REMEDY.  THE SELECTED REMEDY INCORPORATES
       ELEMENTS OF ALTERNATIVE 2.

    6. LEADVILLE CORPORATION SUGGESTED THAT IF EPA DECIDES TO BUILD THE
       CHEMICAL WASTEWATER TREATMENT PLANT, WETLANDS TREATMENT SHOULD ALSO
       BE CONSIDERED AS A TERTIARY TREATMENT SYSTEM AND AN EMERGENCY
       BACK-UP SHOULD THE CHEMICAL TREATMENT PLANT FAIL FOR SOME REASON.
       LEADVILLE CORPORATION ALSO DISCUSSED THE POSSIBILITY OF
       REHABILITATING TAILINGS PONDS INTO WETLANDS.

       EPA RESPONSE.  EPA HAS SELECTED AN INTERIM LIME TREATMENT FACILITY
       FOR THIS OPERABLE UNIT.  WETLANDS TREATMENT, WHICH PRESENTS
       POTENTIAL BENEFITS, WILL BE EVALUATED FURTHER AS PART OF A
       COMPREHENSIVE TREATMENT ALTERNATIVE DURING A SUBSEQUENT OPERABLE UNIT.

    7. RESURRECTION STATED THAT PARTIAL PLUGGING OF THE YAK TUNNEL TO



       ISOLATE THE IBEX-IRENE GROUP AND RESURRECTION-DIAMOND GROUP OF MINES
       SHOULD BE ONE OF THE INITIAL REMEDIAL ACTIVITIES UNDER ANY SCENARIO.
       ACCORDING TO RESURRECTION, PARTIAL PLUGGING OF THE MINE WORKINGS,
       COMBINED WITH A SURFACE WATER INFILTRATION REDUCTION PROGRAM, IS A
       LOGICAL AND REASONABLE FIRST STEP IN THE REMEDIATION PROCESS.

       EPA RESPONSE.  EPA AGREES WITH THIS COMMENT.  THE SELECTED REMEDY
       INCLUDES PLUGGING OF THE IBEX-IRENE AND RESURRECTION GROUP OF
       WORKINGS AND A SURFACE WATER INFILTRATION REDUCTION PROGRAM.

    8. RESURRECTION STATED THAT ALTERNATIVE 5 IS NOT A REASONABLE COMPONENT
       OF OVERALL SITE REMEDIATION AND IS NOT TECHNICALLY EFFECTIVE OR
       COST-EFFECTIVE.

       EPA RESPONSE.  AS DISCUSSED IN THE FS AND PROPOSED PLAN, EPA
       BELIEVES THAT ALTERNATIVE 5 WOULD BE EFFECTIVE, IMPLEMENTABLE, AND
       COST-EFFECTIVE.  HOWEVER, EPA ALSO BELIEVES THAT THE SELECTED REMEDY
       OFFERS GREATER POTENTIAL FOR LONG-TERM REDUCTION IN MOBILITY AND
       TOXICITY OF METALS.  THE SELECTED REMEDY ALSO OFFERS A FLEXIBLE
       APPROACH FOR INTEGRATION WITH THE FULL-SITE REMEDY.

    9. HECLA STATED THAT ALTERNATIVE 5 HAS MAJOR DISADVANTAGES IN THAT IT
       IS NOT A PERMANENT REMEDY AS IT WOULD REQUIRE PERPETUAL TREATMENT
       AND IT WOULD INCORPORATE OFFSITE DISPOSAL.  HECLA FURTHER ASSERTED
       THAT EPA DISREGARDED ALTERNATIVES, SUCH AS PLUGGING, WHICH
       POTENTIALLY REPRESENT A PERMANENT SOLUTION AND DO NOT REQUIRE
       OFFSITE DISPOSAL.  HECLA ALSO NOTED THAT TREATMENT WAS NOT A
       PERMANENT REMEDY IN THAT THE HAZARDOUS SUBSTANCES ARE NOT DESTROYED
       OR NEUTRALIZED.

       EPA RESPONSE.  EPA EVALUATED A RANGE OF PLUGGING ALTERNATIVES IN THE
       FS AND RETAINED A PLUGGING OPTION IN THE PROPOSED PLAN.  THE
       SELECTED REMEDY INCLUDES A PLUGGING COMPONENT, BECAUSE PLUGGING
       OFFERS A GREATER POTENTIAL FOR A PERMANENT REMEDY.  EPA DISAGREES
       WITH HECLA'S COMMENTS CONCERNING OFFSITE DISPOSAL; SLUDGE DISPOSAL
       COULD OCCUR ONSITE.  ALSO, IT SHOULD BE NOTED THAT THERE IS NO
       TREATMENT PROCESS TO DESTROY METALS PERMANENTLY, SO THE RANGE OF
       PERMANENT TREATMENT OPTIONS IS RELATIVELY LIMITED.  NEVERTHELESS,
       TREATMENT CAN REDUCE THE TOXICITY OF METALS PERMANENTLY BY LIMITING
       THEIR BIOAVAILABILITY.  THE INTERIM TREATMENT FACILITY WILL SERVE
       THIS FUNCTION.

   10. HECLA STATED THAT THE PREFERRED ALTERNATIVE HAS SIGNIFICANT ADVERSE
       EFFECTS AND VERY LIMITED ENVIRONMENTAL BENEFITS AND THAT OTHER
       ALTERNATIVES, INCLUDING PLUGGING AND A UNIFIED APPROACH TO THE SITE,
       MAY HAVE FEWER ENVIRONMENTAL IMPACTS AND GREATER ENVIRONMENTAL BENEFITS.

       EPA RESPONSE.  AS DISCUSSED ABOVE, THE SELECTED REMEDY INCORPORATES
       A PLUGGING COMPONENT AND OFFERS A FLEXIBLE AND UNIFIED APPROACH TO
       REMEDIATION OF THE SITE.

   11. HECLA STATED THAT EPA HAS FAILED TO ESTABLISH THAT THE PREFERRED
       ALTERNATIVE WILL BE EFFECTIVE IN ATTAINING CLEANUP GOALS AND
       STANDARDS IN PERPETUITY.  HECLA FURTHER STATED THAT THE TOTAL
       PLUGGING ALTERNATIVE WOULD SATISFY ALL ARARS.

       EPA RESPONSE.  AS DOCUMENTED IN THE FS, EPA DETERMINED THAT
       ALTERNATIVES 5 AND 7 OFFERED THE BEST APPROACH TO ATTAINMENT OF
       CLEANUP GOALS FOR THE SITE.  SINCE THE YAK TUNNEL IS ONLY ONE OF
       MANY SOURCES OF METALS CONTAMINATION AT THE SITE, A REMEDY FOR THE
       YAK TUNNEL ALONE IS UNLIKELY TO RESULT IN ATTAINMENT OF
       CHEMICAL-SPECIFIC ARARS (SEE APPENDIX C OF THE RECORD OF DECISION).
       NEVERTHELESS, A SIGNIFICANT REDUCTION IN METALS LOADINGS CAN BE



       ACHIEVED.  EPA DISAGREES THAT TOTAL PLUGGING AS DESCRIBED IN
       ALTERNATIVE 2 WOULD ATTAIN ARARS BECAUSE OF THE POTENTIAL FOR
       UNCONTROLLED SURFACE SEEPAGE OF CONTAMINATED WATER.

   12. HECLA SUGGESTED THAT ALTERNATIVE 2 COULD BE IMPROVED THROUGH
       POSTPLUGGING MONITORING PROGRAMS, COUPLED WITH EXTRACTION SYSTEMS,
       TO CONTAIN ANY CONTAMINATED SEEPAGE.

       EPA RESPONSE.  THE SELECTED REMEDY INCLUDES SEVERAL COMPONENTS TO
       ADDRESS THE POTENTIAL FOR CONTAMINATED SEEPAGE.  GROUTING WILL BE
       USED TO MINIMIZE AND CONTROL SEEPAGE.  IF NECESSARY, WATER BEHIND
       THE PORTAL PLUG WILL BE COLLECTED AND TREATED.  A MONITORING PROGRAM
       WILL BE IMPLEMENTED.

   13. THE DEPARTMENT OF THE INTERIOR COMMENTED THAT IF THE TUNNEL IS
       PLUGGED OR PARTIALLY PLUGGED, A SERIES OF WELLS TO MONITOR QUANTITY
       AND QUALITY OF ADJACENT GROUND WATER IS ESSENTIAL.  THE DEPARTMENT
       OF INTERIOR FURTHER STATED THAT THE SELECTED REMEDY MUST REQUIRE
       CORRECTIVE ACTION BY THE ENTITY RESPONSIBLE FOR PLUGGING, SHOULD
       MONITORING INDICATE POTENTIAL PROBLEMS RELATING TO THE LEADVILLE
       DRAINAGE TUNNEL.

       EPA RESPONSE.  THE SELECTED REMEDY INCLUDES A MONITORING COMPONENT
       TO PROVIDE FOR EVALUATION OF LOCALIZED AND REGIONAL GROUND WATER AND
       SURFACE WATER IMPACTS.  APPENDIX A OF THE RECORD OF DECISION
       CONTAINS THE RESULTS OF CONCEPTUAL HYDROGEOLOGIC MODELING TO PREDICT
       GROUND WATER IMPACTS UNDER VARIOUS SCENARIOS.  THIS CONCEPTUAL MODEL
       INDICATES THAT ANY INCREASE IN FLOW TOWARD THE AREA DRAINED BY
       LEADVILLE DRAINAGE TUNNEL SHOULD BE MINIMAL.  THE MODELING WILL BE
       SUPPLEMENTED BY FIELD MEASUREMENTS, BOTH BEFORE AND AFTER PLUGGING,
       USING THE MONITORING PROGRAM DESCRIBED IN THE RECORD OF DECISION.
       THE SELECTED REMEDY INCLUDES IMPLEMENTATION OF CONTINGENCY MEASURES,
       IF NECESSARY.

   14. HECLA COMMENTED THAT THE PREFERRED ALTERNATIVE DESCRIBED IN THE
       PROPOSED PLAN DOES NOT REPRESENT "A COST-EFFECTIVE ALTERNATIVE THAT
       EFFECTIVELY MITIGATES AND MINIMIZES THREATS TO AND PROVIDES ADEQUATE
       PROTECTION OF PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT" AS
       REQUIRED BY 40 CFR SECTION 300.68(I).

       EPA RESPONSE.  EPA DISAGREES WITH THIS COMMENT, BUT HAS MODIFIED THE
       CHOSEN ALTERNATIVE.  THE PROTECTIVENESS AND COST-EFFECTIVENESS OF
       THE SELECTED REMEDY ARE DESCRIBED IN SECTION VI OF THE RECORD OF DECISION.

   15. HECLA COMMENTED THAT EPA FAILED TO ESTABLISH THAT THE PREFERRED
       ALTERNATIVE WOULD BE EFFECTIVE IN ATTAINING CLEANUP GOALS AND
       STANDARDS IN PERPETUITY.

       EPA RESPONSE.  THE DEGREE TO WHICH THE PREFERRED ALTERNATIVE WOULD
       ATTAIN ARARS IS DISCUSSED IN THE DETAILED ANALYSIS SECTION OF THE
       FS.  ARARS ATTAINMENT WITH RESPECT TO THE SELECTED REMEDY IS
       DISCUSSED IN APPENDIX C OF THE RECORD OF DECISION.

   16. LEADVILLE MINING AND MILLING CORPORATION OPPOSES PLUGGING THE YAK
       TUNNEL FOR THE FOLLOWING REASONS:

       PLUG SEALS MAY NOT BE EFFECTIVE AND IT MAY NOT BE POSSIBLE TO REMEDY
       THIS BY GROUTING; PLUGGING WOULD HINDER ITS PLANNED MINING
       OPERATIONS BECAUSE PLUSGING WOULD DENY THEM EASY DRAINAGE OF WATER
       AND VENTILATION; AND PLUGGING WOULD IMPEDE FUTURE MINING ACTIVITY IN
       THE YAK TUNNEL AREA BECAUSE MOST OF THE WORKINGS WOULD BE FLOODED
       AND THE TUNNEL WOULD NO LONGER BE AVAILABLE FOR ACCESS.  THE COMPANY
       ASSERTS THAT, CONSEQUENTLY, THE NATION WOULD BE DEPRIVED OF A



       STRATEGIC METAL RESOURCE AND THE FUTURE ECONOMIC DEVELOPMENT OF
       LEADVILLE WOULD BE LIMITED.

       EPA RESPONSE.  EPA BELIEVES THAT, WITH THE EXCEPTION OF THE PORTAL
       PLUG, LOCATIONS FOR TUNNEL PLUGS CAN BE FOUND THAT WILL PROVIDE
       EFFECTIVE SEALS.  PROBLEMS ARE ANTICIPATED AT THE PORTAL PLUG AND
       THESE WILL BE DEALT WITH BY GROUTING AND/OR PUMPING AND TREATMENT IN
       THE INTERIM TREATMENT PLANT.

       TUNNEL PLUGGING WILL NOT IMPEDE MINING ACTIVITY.  FUTURE DRAINAGE
       AND VENTILATION FOR MINING OPERATIONS CAN BE PROVIDED BY OTHER
       STANDARD MEANS SUCH AS PUMPS, COMPRESSORS, AND SHAFTS.  PROVISION OF
       VENTILATION, ACCESS, AND DRAINAGE OF MINE WORKINGS ARE COSTS OF
       DOING BUSINESS FOR UNDERGROUND MINING.  BECAUSE OF THE POOR
       CONDITION OF THE TUNNEL, ADDITIONAL INVESTMENTS WOULD BE NECESSARY
       TO RELY ON THE TUNNEL FOR VENTILATION AND DRAINAGE.  IN ADDITION,
       POINT SOURCE DISCHARGES OF WATER MUST CONFORM TO ALL APPLICABLE
       ENVIRONMENTAL LAWS AND REGULATIONS.

   17. COLLEGIATE PEAKS ANGLERS SUPPORTS THE ACTION THAT WILL RESULT IN THE
       LEAST POLLUTED DISCHARGE INTO THE ARKANSAS RIVER FROM CALIFORNIA
       GULCH AND THE AREA IT DRAINS.  IN COMPARING ALTERNATIVE 5 WITH THE
       ASARCO PLUGGING AND IN SITU TREATMENT PROPOSAL DESCRIBED BELOW, THE
       GROUP WAS CONCERNED WITH ASPECTS OF BOTH.  HOWEVER, THE MEMBERS
       FAVOR ALTERNATIVE 5 BECAUSE IT WOULD PROVIDE TREATMENT THAT CAN BE
       VISIBLY MONITORED.  THIS IS PREFERABLE, ACCORDING TO THE ANGLERS, TO
       A TREATMENT THAT SEEMS TO HAVE MANY HIDDEN UNKNOWNS.

       EPA RESPONSE.  EPA ACKNOWLEDGES THE COMMENT AND AGREES THAT THE
       SELECTED REMEDY SHOULD RESULT IN PROTECTION OF THE ARKANSAS RIVER.
       EPA'S REVISED REMEDY WILL PROVIDE PROTECTION OF THE ARKANSAS RIVER
       BY REDUCING THE DISCHARGE OF METALS FROM THE YAK TUNNEL.  ASARCO'S
       PROPOSAL IS DISCUSSED BELOW.

   18. ALPENGLOW EXCURSIONS SUPPORTS TOTAL PLUGGING BECAUSE THAT
       ALTERNATIVE KEEPS THE CONTAMINANTS IN THE TUNNEL AND ELIMINATES THE
       NEED FOR SLUDGE DISPOSAL.

       EPA RESPONSE.  EPA ACKNOWLEDGES THE COMMENT AND HAS REVISED ITS
       REMEDY TO INCORPORATE TUNNEL PLUGGING.

   19. THE LAKE COUNTY ENVIRONMENTAL TASK FORCE EXPRESSED OPPOSITION TO
       PLUGGING THE TUNNEL.  THE TASK FORCE COMMENTED THAT THE YAK TUNNEL
       SYSTEM IS NOT A CLOSED ONE, AND THAT CONTAMINATED WATER WOULD SEEP
       THROUGH THE CRACKS, FAULTS, AND KARST CAVES IN THE LEADVILLE
       DOLOMITE AND INTO EVANS GULCH, THE SOURCE OF LEADVILLE'S DRINKING
       WATER.  THE TASK FORCE ALSO ASKED HOW THE CHANGES IN SITE HYDROLOGY
       WOULD BE MONITORED.

       EPA RESPONSE.  GEOHYDROLOGIC MODEL STUDIES CONDUCTED BY EPA INDICATE
       THAT MOVEMENT OF CONTAMINATED WATER TO THE EVANS GULCH AREA WILL BE
       MINIMAL.  TO PROVIDE FURTHER SAFEGUARDS, A GROUND AND SURFACE WATER
       MONITORING PROGRAM HAS BEEN MADE AN INTEGRAL PART OF THE SELECTED
       REMEDY.  CONTINGENCY PUMP-AND-TREAT MEASURES ARE ALSO INCORPORATED
       TO DEAL WITH PROBLEMS THAT MAY OCCUR.

   OTHER POTENTIAL TECHNOLOGIES

   IN ADDITION TO MAKING COMMENTS ON EPA'S PROPOSED ALTERNATIVES, MANY
   REVIEWERS PROPOSED INNOVATIVE OR ALTERNATIVE MEANS OF TAKING REMEDIAL
   ACTION AT THE YAK TUNNEL.  THESE PROPOSALS ARE DISCUSSED BELOW.

    1. PLUGGING AND IN SITU TREATMENT



       PROPOSAL.  ASARCO PRESENTED ITS PROPOSAL TO EPA IN AUGUST, AT THE
       PUBLIC MEETING ON SEPTEMBER 1, 1987, AND IN ITS WRITTEN COMMENTS ON
       THE FS AND PROPOSED PLAN.  ASARCO PROPOSED A REMEDIAL ACTION IN
       WHICH FOUR PLUGS WOULD BE SET IN THE YAK TUNNEL TO STOP THE
       DISCHARGE OF ACIDIC MINE DRAINAGE TO CALIFORNIA GULCH.  ASARCO'S
       PLAN ALSO CALLS FOR INSTALLATION OF A WELL AND PUMP STATION IN
       CALIFORNIA GULCH.  A CONVENTIONAL DEEP WELL WOULD BE SUNK INTO THE
       OLD WORKINGS TO A LEVEL BELOW THE YAK TUNNEL.  WATER FROM THE WELL
       WOULD BE DRAWN TO THE SURFACE, MIXED WITH LIME, AND REINJECTED INTO
       THE OLD WORKINGS AND PLUGGED TUNNEL.  AS THE LIME AND WATER MIXTURE
       SETTLE BACK THROUGH THE WORKINGS, IT WOULD REACT WITH THE DISSOLVED
       METALS, AND THE METAL HYDROXIDES WOULD SETTLE OUT IN THE BOTTOM OF
       THE WORKINGS.  THE IN SITU TREATMENT SYSTEM WOULD BE OPERATED UNTIL
       SAMPLES TAKEN FROM THE MONITORING AND PUMPING WELLS SHOW THAT THE
       ENTIRE STORED WATER VOLUME HAD BEEN ADEQUATELY TREATED.

       IF THE GROUND WATER LEVEL REACHES A POINT WHERE WATER WAS SEEPING TO
       THE SURFACE OR OTHER DETRIMENTAL EFFECTS WERE NOTED, THE PROBLEM
       WOULD BE CONTROLLED BY PUMPING WATER OUT OF THE MINE.  THIS WATER
       WOULD BE TREATED AND DISCHARGED.  THE REMEDY ALSO INCLUDED SURGE
       PONDS AND SURFACE WATER DIVERSIONS.

       SEVERAL COMMENTERS INCLUDING COLLEGIATE PEAKS ANGLERS, HECLA, AND
       LEADVILLE CORPORATION SUPPORTED FURTHER INVESTIGATION INTO ASARCO'S
       PROPOSAL.  LEADVILLE MINING AND MILLING CORPORATION EXPRESSED
       CONCERN ABOUT THE PROPOSAL.

       EPA RESPONSE.  EPA HAS TAKEN SEVERAL ELEMENTS OF ASARCO'S PROPOSED
       REMEDY INTO ACCOUNT IN DEVELOPING THE SELECTED REMEDY.  THE SELECTED
       REMEDY INCLUDES:  (1) SURGE PONDS, (2) PLUGGING THE YAK TUNNEL IN
       SEVERAL LOCATIONS, (3) WATER CONTROL MEASURES, (4) MONITORING, (5)
       INSTALLATION OF A PUMP AND TREAT SYSTEM, AND (6) CONTINGENCY PLANS.
       EPA DID NOT SELECT THE EXACT SPECIFICATIONS OF REMEDIAL COMPONENTS
       DESCRIBED IN ASARCO'S PROPOSAL.  THE DESIGN, LOCATIONS, AND
       SPECIFICATIONS OF RESPONSE ACTIONS WILL BE DETERMINED IN THE DESIGN
       PHASE.

       EPA DID NOT ADOPT ASARCO'S IN SITU LIME TREATMENT SYSTEM BECAUSE OF
       CONCERN ABOUT THE IMPLEMENTABILITY AND EFFECTIVENESS OF THIS
       PROPOSAL.  DUE TO THE COMPLEXITY OF THE MINE WORKINGS, THERE IS A
       SIGNIFICANT POSSIBILITY THAT IN SITU TREATMENT, AS PROPOSED, WOULD
       NOT ACHIEVE SUFFICIENT MIXING AND WOULD THUS INEFFECTIVELY TREAT
       WATER IN ALL AREAS OF THE TUNNEL AND RELATED MINE WORKINGS.  IN
       ADDITION, SLUDGE GENERATED BY THE TREATMENT SYSTEM MAY SEAL OFF FLOW
       PATHS, CAUSING SHORTCIRCUITING OF THE SYSTEM AND RENDERING THE
       TREATMENT INEFFECTIVE.  CONSEQUENTLY, AS WATER LEVELS RISE BEHIND
       THE PORTAL PLUG, THERE COULD BE SEEPAGE OF CONTAMINATED WATER TO THE
       GROUND SURFACE.  EPA DISAGREES WITH ASARCO'S COMMENT THAT THE
       PROPOSAL WOULD ATTAIN ARARS, BOTH BECAUSE OF THE POTENTIAL FOR
       CONTAMINATED SEEPAGE AND BECAUSE OF THE CONTRIBUTION OF OTHER
       SOURCES TO CONTAMINATION OF SURFACE WATER IN CALIFORNIA GULCH AND
       THE ARKANSAS RIVER.

       NEVERTHELESS, EPA IS WILLING TO EXPLORE THE IN SITU TREATMENT
       CONCEPT FURTHER AS IT MAY OFFER POTENTIAL FOR LONG-TERM
       EFFECTIVENESS.  PROCEEDING WITH THE SELECTED REMEDY DOES NOT
       PRECLUDE FURTHER EXPLORATION OF THIS CONCEPT.  IN FACT, IT MAY
       PROVIDE A MEANS OF ALLOWING THE IN SITU TREATMENT SYSTEM TO BE
       TESTED IN THE FIELD.  THE PUMP AND TREATMENT COMPONENT COULD BE USED
       TO CONTROL SEEPS WHILE THE MONITORING PROGRAM WOULD ALLOW EVALUATION
       OF THE EFFECTIVENESS OF THE IN SITU TREATMENT.

    2. IN SITU TREATMENT



       PROPOSAL.  THE LAKE COUNTY ENVIRONMENTAL TASK FORCE PRESENTED A
       PROPOSAL FOR IN SITU TREATMENT AT THE PUBLIC MEETING AND IN WRITTEN
       COMMENTS TO THE EPA.  THE PROPOSED ALTERNATIVE INCLUDES AN ALKALINE
       INJECTION SYSTEM IN WHICH SODIUM CARBONATE WOULD BE INJECTED INTO
       MAJOR RECHARGE ZONES UPGRADIENT OF AREAS OF ACID FORMATION.  BY
       MIXING ALKALINE WATER WITH ACIDIC WATER, HEAVY METALS WOULD
       PRECIPITATE IN THE FORM OF CARBONATES AND SEAL THE EXPOSED PYRITIC
       SURFACES.  MONITORING WOULD BE REQUIRED TO DETERMINE THE FREQUENCY,
       SIZE, AND EFFECTIVENESS OF INJECTIONS.  THE PROPOSED PLAN DOES NOT
       INCLUDE PLUGGING THE TUNNEL, WHICH THE TASK FORCE BELIEVES SHOULD BE
       KEPT OPEN AND MAINTAINED FOR FUTURE MINING ACTIVITIES.  THE TASK
       FORCE PROPOSED CONSTRUCTION OF SURGE PROTECTION AND SHORT-TERM
       TREATMENT PONDS TO HANDLE DISCHARGE FROM THE TUNNEL.  SLUDGE WOULD
       BE PUMPED BACK INTO THE TUNNEL, AND CLEAN WATER FROM LEADVILLE
       CORPORATION COULD BE ADDED TO TREATED WATER TO FURTHER DILUTE ANY
       METALS REMAINING AFTER THE PROCESS.  THE TASK FORCE ALSO PROPOSED
       CONSTRUCTION OF A PIPELINE TO CONVEY CLEAN WATER TO THE LOWER
       REACHES OF CALIFORNIA GULCH OR THE ARKANSAS RIVER.

       EPA RESPONSE.  MAINTAINING THE TUNNEL AND CONDUCTING IN SITU
       TREATMENT ARE NOT COMPATIBLE OPTIONS; SOME FORM OF CONTAMINATED
       DISCHARGE WOULD PERPETUALLY LEAVE THE TUNNEL AND PLACING SLUDGE BACK
       INTO AN OPEN TUNNEL INCREASES THE POTENTIAL FOR ENVIRONMENTAL DAMAGE
       IN THE EVENT OF A SURGE.  ALTHOUGH THE AGENCY APPRECIATES THESE
       SUGGESTIONS, EPA BELIEVES THE PROPOSAL DOES NOT MEET THE CRITERIA
       FOR IMPLEMENTABILITY AND EFFECTIVENESS STATED IN SECTION 7 OF THE FS.

    3. CARBON-DIOXIDE TREATMENT

       PROPOSAL.  TUSCO INCORPORATED PROPOSED A PLAN FOR STOPPING ACID
       FORMATION CONSISTING OF FLOODING THE TUNNEL WITH A LIQUID MIXTURE OF
       CARBON DIOXIDE AND AMMONIA TO DISPLACE THE AIR IN THE WORKINGS.  THE
       TUNNEL WOULD THEN BE SLIGHTLY PRESSURIZED TO FORCE THE CARBON
       DIOXIDE INTO THE CRACKS AND FISSURES.  BY ELIMINATING THE OXYGEN IN
       THE MINE VOIDS, THE ACID-FORMATION PROCESSES WOULD BE HALTED.  IN
       THE PROPOSED PROCESS, EXISTING MINE WATER IS REMOVED AND TREATED
       UNTIL THE WATER IN THE MINE HAS BECOME NEUTRAL AND METAL-FREE.  AT
       THIS POINT, THE MINE WOULD BE PLUGGED AND PERMITTED TO FLOOD.

       EPA RESPONSE.  EPA APPRECIATES TUSCA'S PROPOSED REMEDY FOR THE YAK
       TUNNEL.  HOWEVER, IN EVALUATING THIS REMEDY AGAINST EPA'S CRITERIA
       FOR IMPLEMENTABILITY AND EFFECTIVENESS, THE FOLLOWING CONCERNS HAVE
       BEEN RAISED:  (1) THE SOLUBILITY OF CARBON DIOXIDE IN WATER IS HIGH
       AND WILL PRODUCE CARBONIC ACID; (2) THE FAULTS, FRACTURES, VOID
       SPACE, DRILL HOLES AND OTHER OPENINGS WILL MAKE IT DIFFICULT TO KEEP
       SUFFICIENT CARBON DIOXIDE (LIQUIDS) IN THE SYSTEM; AND (3) THIS IS
       AN UNPROVEN TECHNOLOGY THAT WILL REQUIRE SUBSTANTIAL RESEARCH AND
       DEVELOPMENT PRIOR TO USE AT A SUPERFUND SITE.

    4. BACTERIA TREATMENT

       PROPOSAL.  TUSCO ALSO COMMENTED THAT RECENT DEVELOPMENTS HAVE BEEN
       PROMISING IN HANDLING THE THIOBACILLUS FEROOXIDAN BACTERIUM.  TUSCO
       SUGGESTED THAT EPA LOOK INTO THESE DEVELOPMENTS AND REQUESTED TIME
       TO PRESENT INFORMATION TO THE AGENCY.

       EPA RESPONSE.  EPA ACKNOWLEDGES THAT THERE ARE EMERGING TECHNOLOGIES
       FOR TREATING THE BACTERIA THAT ENHANCES THE GENERATION OF ACIDIC
       WATER.  SOME OF THESE TECHNOLOGIES WERE EVALUATED IN SECTION 5 OF
       THE FS.  HOWEVER, SINCE EPA HAS REVISED ITS PROPOSED REMEDY TO
       INCLUDE TUNNEL PLUGGING, BACTERIA TREATMENT IS NOT NECESSARY TO
       PROVIDE PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT.  EPA WOULD
       BE WILLING TO MEET WITH TUSCO TO DISCUSS BACTERIA TREATMENT FOR



       POSSIBLE CONSIDERATION IN SUBSEQUENT OPERABLE UNITS.

    5. POLYMER INJECTION

       PROPOSAL.  THE DEPARTMENT OF THE INTERIOR NOTED THAT EPA CONSIDERED
       ONLY CONVENTIONAL METHODOLOGIES IN ITS FS FOR MINIMIZING RECHARGE TO
       THE UNDERGROUND WORKINGS.  THE DEPARTMENT SUGGESTED THAT INNOVATIVE
       TECHNOLOGIES, SUCH AS INJECTION OF POLYMERS OR OTHER COHESIVE AGENTS
       TO SEAL FRACTURES AND FLOW PATHS, BE CONSIDERED AS WELL.

       EPA RESPONSE.  THESE TYPES OF SEALANTS WERE CONSIDERED IN VARIOUS
       GROUTING ALTERNATIVES ANALYSES.  THESE ACTIONS INVOLVE EXTENSIVE
       DRILLING AND INJECTION OF MATERIAL TO REACH THE NUMEROUS VOIDS AND
       FRACTURES.  THESE ACTIONS WOULD THUS CREATE SIGNIFICANT ADVERSE
       ENVIRONMENTAL IMPACTS AND BE VERY COSTLY.  THE USE OF POLYMERS OR
       SEALING AGENTS WILL BE RETAINED FOR CONSIDERATION DURING THE
       REMEDIAL DESIGN OF THE WATER CONTROL MEASURES.

    6. ELECTROCOAGULATION

       PROPOSAL.  THE ACID MINE DRAINAGE ACTION GROUP (AMDAG) PROPOSED THE
       USE OF ELECTROCOAGULATION AS AN INNOVATIVE TECHNOLOGY FOR TREATING
       ACID DRAINAGE.  ACID DRAINAGE WOULD BE TREATED WITH THIS PROCESS
       WITHOUT ANY OTHER PRE- OR POSTTREATMENT SUCH AS PH ADJUSTMENT OR
       FILTRATION.  ACCORDING TO AMDAG, INITIAL TEST WORK INDICATES THAT
       THE GENERATED SLUDGE MAY BE NONHAZARDOUS.

       EPA RESPONSE.  EPA HAS MODIFIED ITS PROPOSED REMEDY TO INCLUDE
       TUNNEL PLUGGING, WHICH WILL MINIMIZE THE AMOUNT OF EFFLUENT
       REQUIRING TREATMENT.  EPA HAS SELECTED A LIME TREATMENT SYSTEM FOR
       INTERIM TREATMENT.  HOWEVER, EPA IS INTERESTED IN OBTAINING
       ADDITIONAL INFORMATION ON THIS EMERGING TECHNOLOGY SO THAT IT COULD
       BE FURTHER EVALUATED DURING A SUBSEQUENT OPERABLE UNIT.  AMDAG
       PRESENTED INITIAL TEST WORK DATA FOR THIS PROCESS, BUT EPA ALSO
       NEEDS PROCESS DESIGN, OPERATION, MAINTENANCE, AND COST INFORMATION
       FOR FURTHER EVALUATION OF THE PROPOSAL.

    7. RESTORATION OF THE YAK TUNNEL

       PROPOSAL.  LEADVILLE MINING AND MILLING CORPORATION PROPOSED THAT
       THE YAK TUNNEL BE KEPT OPEN FOR THE DRAINAGE AND VENTILATION
       PURPOSES FOR WHICH IT WAS DESIGNED.  THE COMPANY'S TUNNEL PLAN, AS A
       COST-SAVING MEASURE, WOULD REQUIRE RESTORATION TO AN OPENING OF 6
       FEET BY 8 FEET, ROOM ENOUGH FOR A SMALL HAULAGE LOCOMOTIVE NECESSARY
       TO CONDUCT FUTURE MAINTENANCE OR REPAIR.  THE COMPANY ESTIMATES THAT
       SOME OF THE WORST AREAS IN THE TUNNEL COULD INCUR DIRECT COSTS OF
       APPROXIMATELY $1,000 PER FOOT FOR REHABILITATION.  HOWEVER, WORK IN
       MOST OF THE TUNNEL WOULD NOT BE THIS EXPENSIVE.  THE PROPOSAL
       INCLUDES INSTALLING TRACK AND A SUITABLE FLUME UNDER THE TRACK TO
       CONVEY WATER OUT OF THE TUNNEL.  LATERALS FROM THE TUNNEL THAT ARE
       NOT IN USE WOULD BE SEALED WITH CONCRETE WALLS THAT HAD REMOVABLE
       DOORS IN CASE FUTURE ACCESS OR VENTILATION IS NEEDED.

       EPA RESPONSE.  CONCEPTUALLY, MANY OF THESE SUGGESTIONS ARE IMPLICIT
       IN ALTERNATIVES 5 AND 7.  EPA HAS SELECTED TUNNEL PLUGGING AS ITS
       REVISED REMEDY BECAUSE IT WILL REDUCE THE AMOUNT OF ACID DRAINAGE
       NEEDING TREATMENT.  FLOODING THE SULFIDE ZONE THROUGH TUNNEL
       PLUGGING WILL REDUCE THE PRODUCTION OF ACID MINE DRAINAGE.

    8. REPLACE TUNNEL

       PROPOSAL.  ROBERT L. ELDER AND OTHER LEADVILLE RESIDENTS SUGGESTED
       THAT IT MAY BE MORE COST-EFFECTIVE TO CONSTRUCT A NEW TUNNEL RATHER



       THAN REHABILITATE THE EXISTING YAK TUNNEL.

       EPA RESPONSE.  CONSTRUCTION OF A NEW TUNNEL WOULD RAISE THE SAME
       CONCERNS ABOUT COST AND SAFETY AS ALTERNATIVE 5, BUT WOULD HAVE
       GREATER ENVIRONMENTAL IMPACT.  CONSTRUCTION OF A NEW TUNNEL WOULD
       SIMPLY PERPETUATE THE PRODUCTION OF ACID MINE DRAINAGE.  THE
       SELECTED REMEDY INCLUDES TUNNEL PLUGGING TO HALT THE DRAINAGE.

    9. SEEPAGE CONTROL

       PROPOSAL.  HECLA PROPOSED A VARIATION ON ALTERNATIVE 2 THAT WOULD
       INCLUDE SEEPAGE CONTROL MEASURES AS AN ALTERNATIVE TO A PERMANENT
       TREATMENT PLANT.  THIS PROPOSAL WOULD INCLUDE A MONITORING PROGRAM
       TO DETECT SURFACE SEEPAGE AND A SEALING/GROUTING PROGRAM TO ABATE
       SEEPS.  IN ADDITION, SEEPS COULD BE COLLECTED, EXTRACTED, AND
       REINJECTED INTO THE MINE WORKINGS.  IF SEEPAGE TO THE CALIFORNIA
       GULCH ALLUVIUM IS DETERMINED TO BE A PROBLEM, A SYSTEM OF EXTRACTION
       WELLS AND/OR DITCHES COULD BE USED TO INTERCEPT THE SEEPAGE AND PUMP
       IT BACK INTO THE MINE WORKINGS.

       EPA RESPONSE.  THE REMEDY SELECTED BY EPA INCORPORATES MOST OF THE
       CONCEPTS PROPOSED BY HECLA.  THE PRIMARY DIFFERENCE IS THAT THE
       SELECTED REMEDY WILL TREAT AND DISCHARGE PROBLEM SEEPAGES WHILE
       HECLA PROPOSED THAT SEEPAGES BE COLLECTED AND REINJECTED INTO THE
       UNDERGROUND WORKINGS.

       EPA SELECTED THE TREAT-AND-DISCHARGE OPTION BECAUSE IT PROVIDES FOR
       A DIRECT AND POSITIVE CONTROL ON GROUND WATER LEVELS (AND SEEPS) IN
       THE AREA BEHIND THE PORTAL PLUG.  IF WATER IS REINJECTED BEHIND THE
       PORTAL PLUG, THERE MAY BE NO NET REDUCTION IN WATER LEVELS AND
       SEEPAGE WOULD CONTINUE.  ON THE OTHER HAND, REINJECTION OF THE WATER
       BEHIND THE IBEX-IRENE OR THE RESURRECTION PLUG MAY BE MORE
       APPROPRIATE PROVIDED IT DOES NOT LEAD TO UNACCEPTABLE LEVELS OF
       CONTAMINATED SEEPAGE FROM THESE WORKINGS TO THE NEIGHBORING REGIONAL
       GROUND WATER BODIES SUCH AS THE AREA AROUND ELKHORN SHAFT,
       LEADVILLE'S WATER SUPPLY.  EPA RECOGNIZES THAT THIS REINJECTION
       CONCEPT HAS MERIT AND WILL CONSIDER IT FURTHER DURING THE DESIGN
       PHASE OF THE SELECTED REMEDY.

   10. PUMPING AND TREATMENT

       PROPOSAL.  ASARCO IDENTIFIED AN ALTERNATIVE THAT WOULD INCLUDE
       TUNNEL PLUGGING, COLLECTION BY PUMPING AND TREATMENT, AND DISCHARGE.
       ASARCO NOTED THAT RELATIVELY SIMPLE AND INEXPENSIVE PUMPING WELLS
       COULD BE COMPLETED IN THE OLD WORKINGS AND THEN USED TO CONTROL
       WATER LEVELS IN THE TUNNEL AND TO REMOVE WATER AT THE DESIRED RATE.
       ASARCO ALSO NOTED THAT WATER CONTROL BY PUMPING IS PRESENTLY BEING
       PRACTICED SUCCESSFULLY AT THE LEADVILLE DRAINAGE TUNNEL.

       EPA RESPONSE.  THESE CONCEPTS HAVE BEEN INCORPORATED IN THE SELECTED
       REMEDY.  ONE DIFFERENCE IS THAT THE SELECTED REMEDY INCORPORATES A
       SHAFT OR AN EXTRACTION WELL FOR PUMPING WATER FROM BEHIND THE PORTAL
       PLUG INSTEAD OF THE WELLS SUGGESTED BY ASARCO.  THE SHAFT COULD
       SERVE A DUAL PURPOSE SINCE IT COULD PROVIDE AN EASY AND SAFE ACCESS
       FOR CONSTRUCTION OF THE PORTAL PLUG AND ALSO BE USED FOR PUMPING.
       HOWEVER, EPA AGREES THAT THE ASARCO SUGGESTIONS HAVE MERIT AND WILL
       CONTINUE TO INVESTIGATE THE PUMP WELL INSTALLATION ALTERNATIVE
       DURING THE DESIGN PHASE OF THE SELECTED REMEDY.

       PROPOSAL.  LEADVILLE CORPORATION ALSO PROPOSED A PUMP-AND-TREATMENT
       SYSTEM AS PART OF ITS REMEDY.  THIS PROPOSAL INCLUDES PUMPING OF
       WATER FROM BEHIND THE RESURRECTION PLUG, TREATMENT, AND DISCHARGE TO
       BIG EVANS GULCH WHILE MINING OPERATIONS CONTINUE.  WHEN MINING



       CEASES, LEADVILLE CORPORATION WOULD ALLOW WATER TO RISE BEHIND THE PLUG.

       EPA RESPONSE.  EPA HAS NOT SELECTED THIS COMPONENT OF LEADVILLE
       CORPORATION'S REMEDY AS PART OF THE SELECTED REMEDY.  EPA DOES NOT
       ANTICIPATE THAT IT WILL BE NECESSARY TO PUMP AND TREAT WATER FROM
       BEHIND THE RESURRECTION PLUG.  IF MONITORING INDICATES THAT ADVERSE
       IMPACTS ON GROUND WATER MAY OCCUR AS A RESULT OF THE REMEDY, PUMPING
       AND TREATMENT MAY BE IMPLEMENTED AS A CONTINGENCY, IF APPROPRIATE.
       ALTHOUGH PUMPING AND TREATMENT IS NOT PART OF THE REMEDY, LEADVILLE
       CORPORATION MAY ON ITS OWN INITIATIVE PUMP AND TREAT IN ACCORDANCE
       WITH ALL APPLICABLE REGULATIONS AS PART OF ITS MINING OPERATIONS.

   11. INTERIM TREATMENT

       PROPOSAL.  HECLA PROPOSED THAT EPA CONSIDER PLUGGING AS PROPOSED BY
       ASARCO, IN CONJUNCTION WITH AN INTERIM TREATMENT SYSTEM REDUCED IN
       SCOPE TO INCLUDE BASIC LIME ADDITION AND A SETTLING POND FOLLOWED BY
       DISCHARGE TO THE DIVERSION CHANNEL.

       EPA RESPONSE.  THIS PROPOSAL IS SIMILAR TO THE SELECTED REMEDY.

   PUBLIC HEALTH AND ENVIRONMENTAL ASSESSMENT

   EPA RECEIVED EXTENSIVE CRITICAL COMMENT FROM ASARCO, HECLA, AND
   RESURRECTION REGARDING THE "PUBLIC HEALTH AND ENVIRONMENTAL ASSESSMENT"
   SECTION OF THE FS.  THESE COMMENTS ARE SUMMARIZED BELOW.

    1. HECLA COMMENTED THAT EPA FAILED TO PERFORM AN ENDANGERMENT
       ASSESSMENT SUFFICIENT TO SUPPORT ITS PREFERRED ALTERNATIVE AS
       REQUIRED BY EPA GUIDANCE.  RESURRECTION ALSO NOTED THAT AN
       ENDANGERMENT ASSESSMENT WAS NOT PERFORMED.

       EPA RESPONSE.  UNDER EPA'S "GUIDANCE ON FEASIBILITY STUDIES UNDER
       CERCLA," DATED JUNE 1985, AN FS IS TO INCLUDE A DISCUSSION OF THE
       NATURE AND EXTENT OF PROBLEMS AT A SITE, INCLUDING THE TYPES OF
       RELEASES, AFFECTED MEDIA, MOVEMENT OF CONTAMINATION, AND EXPOSURES.
       THE "PUBLIC HEALTH AND ENVIRONMENTAL ASSESSMENT" SECTION OF THE FS
       SERVES THIS FUNCTION.  AN "ENDANGERMENT ASSESSMENT" IS PREPARED TO
       SUPPORT AN ACTION UNDER SECTION 106 OF CERCLA, BUT IS NOT
       NECESSARILY PART OF AN FS.  ON PAGE 1-6 OF EPA'S "GUIDANCE ON
       FEASIBILITY STUDIES UNDER CERCLA," IT IS NOTED THAT AN ENDANGERMENT
       ASSESSMENT CAN BE PERFORMED AT ANY POINT IN THE RI/FS PROCESS,
       INCLUDING AFTER THE FS IS COMPLETE.

    2. THERE WERE NUMEROUS COMMENTS CRITICAL OF THE OVERALL APPROACH AND OF
       SPECIFIC ASPECTS OF THE "PUBLIC HEALTH AND ENVIRONMENTAL
       ASSESSMENT.".

       EPA RESPONSE.  AS OUTLINED IN THE RECORD OF DECISION, THE YAK TUNNEL
       DISCHARGES MORE THAN 200 TONS OF METALS PER YEAR THAT CONTRIBUTE TO
       CONTAMINATION OF SURFACE WATER, GROUND WATER, AND SEDIMENTS.  EPA
       HAS SUFFICIENT BASIS TO SELECT A YAK TUNNEL OPERABLE UNIT REMEDY TO
       ABATE THIS RELEASE.  IN CONJUNCTION WITH FUTURE OPERABLE UNITS, EPA
       PLANS TO PREPARE AN ENDANGERMENT ASSESSMENT IN ACCORDANCE WITH ALL
       APPLICABLE GUIDANCE THAT WILL ADDRESS THE THREATS TO PUBLIC HEALTH
       AND WELFARE AND THE ENVIRONMENT ASSOCIATED WITH THE ENTIRE SITE.
       EPA ANTICIPATES THAT THIS ENDANGERMENT ASSESSMENT WILL ADDRESS THE
       MAJORITY OF CONCERNS RAISED BY COMMENTERS.

    3. ASARCO PROVIDED INFORMATION AND DATA ON AQUATIC LIFE AND AQUATIC
       HABITAT IN THE UPPER ARKANSAS RIVER TO SUPPORT ITS COMMENT THAT
       RE-ESTABLISHMENT AND MAINTENANCE OF A PRODUCTIVE TROUT FISHERY
       SHOULD BE THE CLEANUP GOAL FOR THE ARKANSAS RIVER.



       EPA RESPONSE.  EPA WILL CAREFULLY EVALUATE THIS INFORMATION AND
       DATA, AS WELL AS INFORMATION FROM OTHER SOURCES, IN PREPARING THE
       ENDANGERMENT ASSESSMENT AND IN SUBSEQUENT OPERABLE UNIT STUDIES.

   APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

   ASARCO, HECLA, LEADVILLE CORPORATION, RESURRECTION AND OTHERS RAISED
   COMMENTS AND CONCERNS ABOUT THE DEGREE OF APPENDIX C OF THE RECORD OF
   DECISION CONTAINS MORE DETAILED INFORMATION ON ARARS.

    1. ASARCO STATED THAT EPA DID NOT COMPLY WITH EPA'S "INTERIM GUIDANCE
       ON COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
       REQUIREMENTS," WHICH APPEARED IN THE AUGUST 27, 1987, FEDERAL
       REGISTER, WITH RESPECT TO THE TIMING OF IDENTIFICATION AND
       CONSIDERATION OF ARARS.

       EPA RESPONSE.  THE PHASE I RI REPORT AND THE FS WERE RELEASED,
       RESPECTIVELY, IN MAY AND JUNE 1987, BEFORE EPA ISSUED THE INTERIM
       ARARS GUIDANCE.  NEVERTHELESS, EPA CONSIDERED ARARS DURING BOTH THE
       REMEDIAL INVESTIGATION AND FEASIBILITY STUDY.  THE PHASE I RI
       CONTAINS A DISCUSSION OF MAXIMUM CONTAMINANT LEVELS (MCLS) AND
       AMBIENT WATER QUALITY CRITERIA (AWQC) AND INCLUDES TABLES COMPARING
       MCLS AND AWQC TO SITE SAMPLING DATA.  IN THE FS, EPA IDENTIFIED A
       RANGE OF ALTERNATIVES AND SCREENED THEM BASED ON FACTORS INCLUDING
       THEIR ANTICIPATED ATTAINMENT OF ARARS.

    2. TWO COMMENTERS DISCUSSED CLEANUP GOALS.  HECLA QUESTIONED WHAT THE
       CLEANUP GOALS FOR THE ARKANSAS RIVER ARE (E.G., RESTORATION TO
       PREMINING CONDITION OR ACHIEVING HIGHEST QUALITY AND PRACTICABLY
       ATTAINABLE USE).  HECLA ALSO STATED THAT EPA'S CLEANUP STANDARDS ARE
       UNSUPPORTED BECAUSE THEY HAVE NO DIRECT RELEVANCE TO THE ULTIMATE
       CLEANUP GOALS FOR THE ARKANSAS RIVER.  ASARCO STATED THAT THE ARARS
       SHOULD BE THOSE THAT ALLOW THE ARKANSAS TO ACHIEVE ITS HIGHEST
       DESIGNATED USE CLASSIFICATION.

       EPA RESPONSE.  UNDER SECTION 121 OF SARA, EPA MUST SELECT REMEDIES
       THAT ASSURE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  TO THE
       EXTENT THAT HAZARDOUS SUBSTANCES, POLLUTANTS, OR CONTAMINANTS WILL
       REMAIN ONSITE, THE REMEDY MUST ATTAIN A LEVEL OR STANDARD OF CONTROL
       THAT AT LEAST ATTAINS FEDERAL AND STATE ARARS.  EPA AND THE STATE
       HAVE IDENTIFIED CHEMICAL-SPECIFIC ARARS AS DISCUSSED IN APPENDIX C
       OF THE FS AND APPENDIX C OF THE RECORD OF DECISION.  THESE ARARS
       INCLUDE STATE WATER QUALITY STANDARDS DESIGNATING USES OF THE
       ARKANSAS RIVER FOR CLASS 1 COLD WATER AQUATIC LIFE, SECONDARY
       CONTACT RECREATION, AND AGRICULTURAL USES.

    3. TWO COMMENTERS QUESTIONED WHETHER IT WAS APPROPRIATE TO ESTABLISH
       ARARS FOR AN OPERABLE UNIT.  RESURRECTION ASSERTED THAT INTERACTION
       BETWEEN SURFACE WATER AND GROUND WATER, COMBINED WITH THE
       COMMINGLING OF CONTAMINANTS FROM MAN-MADE AND NATURAL SOURCES
       PRECLUDES THE ESTABLISHMENT OF ARARS FOR THE OPERABLE UNIT.  HECLA
       STATED THAT IT IS INAPPROPRIATE TO SET DISCHARGE LIMITATIONS FOR THE
       TREATMENT FACILITY IN THE ABSENCE OF A COMPLETE SITE CLEANUP PROGRAM
       SINCE THE ULTIMATE EFFECT OF OTHER SOURCES ON WATER QUALITY IN THE
       ARKANSAS IS UNKNOWN.

       EPA RESPONSE.  UNDER SECTION 121 OF SARA, ARARS MUST BE ESTABLISHED
       FOR REMEDIAL ACTIONS.  THIS REQUIREMENT APPLIES, EVEN IF THE
       RESPONSE ACTION IS BEING CONDUCTED IN OPERABLE UNITS.  INTERACTIONS
       BETWEEN SURFACE WATER AND GROUND WATER AND THE NATURE AND EXTENT OF
       CONTAMINATION MAY INFLUENCE WHICH REQUIREMENTS ARE CONSIDERED ARARS,
       BUT ARARS MUST STILL BE ESTABLISHED.  THE SELECTED REMEDY INCLUDES
       AN INTERIM TREATMENT FACILITY FOR WHICH TECHNOLOGY-BASED EFFLUENT



       LIMITATIONS ARE AN ACTION-SPECIFIC ARAR.  THIS OPERABLE UNIT IS
       DESIGNED TO ADDRESS A MAJOR SOURCE OF CONTAMINATION IDENTIFIED IN
       THE PHASE I RI.  THE EFFLUENT LIMITATIONS WILL BE RE-EVALUATED WHEN
       A MORE COMPREHENSIVE TREATMENT ALTERNATIVE IS DEVELOPED IN A
       SUBSEQUENT OPERABLE UNIT.

    4. ASARCO COMMENTED THAT EPA FAILED TO CONSIDER THE USE OF "ALTERNATE
       CONTAMINANT LEVELS" AS CLEANUP STANDARDS PURSUANT TO SECTION
       9621(D)(2)(B)(II) OF CERCLA AS REQUIRED BY EPA'S "INTERIM GUIDANCE
       ON COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
       REQUIREMENTS.".

       EPA RESPONSE.  EPA ASSUMES THAT ASARCO REFERRED TO "ALTERNATE
       CONCENTRATION LIMITS" AS DISCUSSED IN THE CERCLA PROVISION CITED.
       THIS PROVISION REFERS TO ALTERNATE CONCENTRATION LIMITS FOR
       HAZARDOUS CONSTITUENTS IN GROUND WATER UNDER THE SOLID WASTE
       DISPOSAL ACT.  SINCE THE YAK TUNNEL OPERABLE UNIT IS NOT DESIGNED
       AS A GROUND WATER CLEANUP MEASURE, EPA VIEWS THIS PROVISION AS
       NEITHER APPLICABLE NOR RELEVANT AND APPROPRIATE.

    5. ASARCO, HECLA, AND LEADVILLE CORPORATION EXPRESSED CONCERN THAT THE
       CLEANUP CRITERIA DID NOT FULLY CONSIDER SITE-SPECIFIC CONDITIONS IN
       THE LEADVILLE AREA.  ASARCO NOTED THAT PURSUANT TO EPA'S "INTERIM
       GUIDANCE ON COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
       REQUIREMENTS," ARARS IDENTIFICATION DEPENDS ON THE SPECIFIC
       CHEMICALS AT THE SITE, THE PARTICULAR REMEDIAL ACTIONS, AND SITE
       CHARACTERISTICS.

       EPA RESPONSE.  UNDER THE INTERIM ARARS GUIDANCE, REQUIREMENTS MAY
       BE RELEVANT AND APPROPRIATE IF THEY ADDRESS PROBLEMS OR SITUATIONS
       SUFFICIENTLY SIMILAR TO THOSE ENCOUNTERED AT A CERCLA SITE THAT
       THEIR USE IS WELL SUITED TO THE PARTICULAR SITE.  THIS CAN BE
       DETERMINED BY COMPARING THE CHARACTERISTICS OF THE REMEDIAL ACTION,
       THE HAZARDOUS SUBSTANCES IN QUESTION, OR THE PHYSICAL CIRCUMSTANCES
       OF THE SITE.  EPA AND THE STATE IDENTIFIED ARARS FOR THE SPECIFIC
       REMEDIAL ACTIONS CONSIDERED FOR THIS OPERABLE UNIT.  THE ARARS
       RELATE TO CLEANUP OF METALS IN CONTAMINATED MEDIA ADDRESSED BY THIS
       OPERABLE UNIT.  EPA AND THE STATE TOOK INTO ACCOUNT THE PHYSICAL
       CHARACTERISTICS OF THE SITE, INCLUDING SURFACE WATER AND GROUND
       WATER INTERACTION AND THE LOCATION OF WETLANDS AND FLOODPLAINS, AND
       HISTORIC RESOURCES.

    6. ASARCO STATED THAT IT CANNOT DETERMINE THE RELEVANCE OR
       APPROPRIATENESS OF MCLS AS AN ARAR UNTIL THE BOUNDARIES OF THE
       OPERABLE UNIT ARE DEFINED, THE POINTS OF EXPOSURE OUTSIDE THE
       BOUNDARY ARE DEFINED, AND THE POINT OF COMPLIANCE IS IDENTIFIED.

       EPA RESPONSE.  THE RATIONALE FOR IDENTIFYING MCLS AS AN ARAR FOR
       SURFACE WATER IS DESCRIBED IN APPENDIX C.  THE PATHWAYS OF EXPOSURE
       TO METALS DISCHARGED FROM THE YAK TUNNEL ARE DESCRIBED IN SECTION
       III OF THE RECORD OF DECISION.  EPA DOES NOT BELIEVE THAT IT IS
       NECESSARY TO DEFINE THE "BOUNDARIES" OF THE OPERABLE UNIT, AS AN
       OPERABLE UNIT CONSISTS OF RESPONSE ACTIONS.  FIGURES 5 AND 6 IN THE
       RECORD OF DECISION SHOW THE PROPOSED LOCATIONS OF COMPONENTS OF THE
       SELECTED REMEDY.  SECTION 121 OF SARA DOES NOT PROVIDE FOR A "POINT
       OF COMPLIANCE" FOR ARARS, SO MCLS ARE CONSIDERED AMBIENT STANDARDS
       IN SURFACE WATER.

    7. ASARCO ASSERTED THAT EPA IGNORED THE USE OF INSTITUTIONAL CONTROLS
       IN PREVENTING USE OF GROUND WATER FOR DRINKING WATER DOWNGRADIENT
       FROM THE YAK TUNNEL.

       EPA RESPONSE.  INSTITUTIONAL CONTROLS WERE EVALUATED AS ALTERNATIVE



       10 IN THE FS.

    8. ASARCO STATED THAT THE AWQC ARE NOT RELEVANT AND APPROPRIATE AS THEY
       WOULD DICTATE CLEANUP IN EXCESS OF BACKGROUND LEVELS.  LEADVILLE
       CORPORATION COMMENTED THAT BOTH MCLS AND AWQC MAY NOT BE RELEVANT OR
       APPROPRIATE OR EVEN ATTAINABLE GIVEN THE POTENTIAL FOR HIGHER
       BACKGROUND LEVELS OF METALS IN MINERALIZED AREAS.  HECLA AND
       RESURRECTION WERE ALSO CONCERNED ABOUT BACKGROUND LEVELS, AS WERE
       CITIZENS AT THE PUBLIC MEETING IN LEADVILLE.

       EPA RESPONSE.  UNDER SECTION 121(D)(2)(A) OF SARA, REMEDIAL ACTIONS
       MUST REQUIRE A LEVEL OR STANDARD OF CONTROL THAT AT LEAST ATTAINS
       AWQC WHERE SUCH REQUIREMENTS ARE RELEVANT AND APPROPRIATE UNDER THE
       CIRCUMSTANCES OF THE RELEASE.  SECTION 121(D)(2)(B)(I) DESCRIBES THE
       FACTORS THAT EPA MUST CONSIDER IN DETERMINING WHETHER AWQC ARE
       RELEVANT AND APPROPRIATE.  THIS DETERMINATION IS DESCRIBED IN
       APPENDIX C OF THE RECORD OF DECISION.  EPA HAS FOUND NO DATA
       DOCUMENTING PREMINING METALS CONCENTRATIONS IN CALIFORNIA GULCH OR
       THE ARKANSAS RIVER.  SINCE EPA HAS NO DATA DOCUMENTING PREMINING
       WATER QUALITY, EPA COULD NOT CONCLUDE THAT THE AWQC WOULD REQUIRE
       CLEANUP IN EXCESS OF BACKGROUND LEVELS.  EPA RECOGNIZES THAT
       NONPOINT SOURCES OF METALS, SOME OF WHICH MAY BE NATURALLY
       OCCURRING, MAY INFLUENCE WHETHER OR NOT CLEANUP GOALS CAN BE
       REACHED.

    9. ASARCO PRESENTED GEOCHEMICAL MODELING AND INFORMATION ON THE RED DOG
       ORE DEPOSIT IN ALASKA AND SUGGESTED THAT PREMINING WATER QUALITY WAS
       IN EXCESS OF CERTAIN MCLS AND AWQC.  AT THE PUBLIC MEETING, MR. WILL
       BEACH ALSO NOTED A COMPARISON BETWEEN THE RED DOG DEPOSIT AND THE
       LEADVILLE MINING DISTRICT AND ASKED IF RED DOG WERE A SUPERFUND SITE.

       EPA RESPONSE.  EPA RECOGNIZES THAT SURFACE AND GROUND WATER QUALITY
       IN CERTAIN MINERALIZED AREAS DOES NOT MEET MCLS AND AWQC EVEN THOUGH
       NO LAND DISTURBANCE HAS OCCURRED.  THE AREA AROUND THE RED DOG
       DEPOSIT IS ONE EXAMPLE.  RED DOG HAS NOT BEEN DESIGNATED AS A
       SUPERFUND SITE.  UNDER SECTION 104(C)(3)(A) OF SARA, EPA CANNOT
       REMEDIATE A RELEASE OR THREAT OF RELEASE OF A NATURALLY OCCURRING
       SUBSTANCE IN ITS UNALTERED FORM, OR ALTERED SOLELY THROUGH NATURALLY
       OCCURRING PROCESSES OR PHENOMENA, UNLESS A PUBLIC HEALTH OR
       ENVIRONMENTAL EMERGENCY EXISTS THAT WILL NOT OTHERWISE BE ADDRESSED
       IN A TIMELY MANNER.  THE CALIFORNIA GULCH SITE CAN BE DISTINGUISHED
       FROM RED DOG IN THAT THE LEADVILLE AREA HAS BEEN EXTENSIVELY ALTERED
       BY MINING AND MINERALS PROCESSING ACTIVITIES FOR MORE THAN 125 YEARS.

       NEVERTHELESS, EPA RECOGNIZES THAT ESTABLISHMENT OF CLEANUP LEVELS IN
       MINERALIZED AREAS POSES SPECIAL CHALLENGES.  FOR THIS REASON, EPA IS
       CURRENTLY STUDYING THIS ISSUE AND PLANS TO SOLICIT INPUT FROM THE
       PUBLIC.

   10. ASARCO PERFORMED EQUILIBRIUM GEOCHEMICAL CALCULATIONS TO DEMONSTRATE
       THAT PREMINING SURFACE AND GROUND WATER QUALITY CONTAINED ELEVATED
       METAL CONCENTRATIONS.

       EPA RESPONSE.  EPA ACKNOWLEDGES THE GEOCHEMICAL MODELING PERFORMED
       BY ASARCO.  HOWEVER, THE EQUILIBRIUM GEOCHEMICAL CALCULATIONS
       PERFORMED BY ASARCO ARE INAPPROPRIATE FOR DETERMINING PREMINING
       BACKGROUND LEVELS.  THE "TOTAL" NATURAL SYSTEM IS VERY SELDOM IN
       EQUILIBRIUM AND THE WATER QUALITY IS A FUNCTION OF COMPLEX TIME
       DEPENDENT REACTIONS AND THE VARIOUS TYPES OF ROCK AND SOIL THAT THE
       WATER MAY ENCOUNTER.  THE METAL VALUES PREDICTED BY ASARCO COULD AT
       BEST ONLY BE USED TO INDICATE UPPER LIMITS FOR A FEW LOCALIZED
       POCKETS OF SLOW MOVING GROUND WATER.



   11. HECLA ASSERTS THAT EPA ADVOCATES ADOPTION OF AQUATIC LIFE STANDARDS
       TO RESTORE OR MAINTAIN FISH POPULATION IN CALIFORNIA GULCH WITHOUT
       ANY EVIDENCE THAT FISH SURVIVED THERE UNDER PREMINING CONDITIONS.

       EPA RESPONSE.  THE AWQC ARE ESTABLISHED TO PROTECT FRESHWATER
       AQUATIC LIFE, NOT JUST FISH.  EPA PLANS TO CONDUCT A USE
       ATTAINABILITY ANALYSIS OF CALIFORNIA GULCH IN A FUTURE OPERABLE UNIT
       TO DETERMINE WHAT USES, INCLUDING AQUATIC HABITAT, MAY BE
       APPROPRIATE FOR CALIFORNIA GULCH.

   12. ASARCO COMMENTED THAT THE STATE'S "BASIC STANDARDS" ARE NOT
       APPLICABLE AS CLEANUP STANDARDS BELOW BACKGROUND LEVELS OR TO THAT
       PORTION OF EXISTING METALS LEVELS IN ENVIRONMENTAL MEDIA THAT IS
       ATTRIBUTABLE TO NATURAL BACKGROUND.

       EPA RESPONSE.  UNDER SECTION 3.1.11 OF THE BASIC STANDARDS AND
       METHODOLOGIES, THE STATE'S "BASIC STANDARDS" APPLY TO INTRODUCTION
       OF "SUBSTANCES ATTRIBUTABLE TO HUMAN-INDUCED DISCHARGES" TO WATERS
       OF THE STATE (5 CCR 1002-8).  THESE STANDARDS ARE NOT LIMITED BY
       BACKGROUND LEVELS.

   13. ASARCO AND LEADVILLE CORPORATION QUESTIONED WHETHER AQUATIC WATER
       QUALITY CRITERIA ARE APPROPRIATE CLEANUP STANDARDS SINCE AQUATIC
       SPECIES CAN ADAPT TO HIGHER CONCENTRATIONS OF METALS.  ASARCO STATED
       STATE WATER QUALITY STANDARDS REFLECT LOCAL ACCLIMATION OF TROUT TO
       METALS.

       EPA RESPONSE.  STATE WATER QUALITY STANDARDS THAT REFLECT AN
       ACCLIMATION FACTOR ARE NOT NECESSARILY MORE APPROPRIATE THAN FEDERAL
       WATER QUALITY CRITERIA.  FIRST, BOTH THE FEDERAL AND STATE WATER
       QUALITY CRITERIA/STANDARDS TAKE INTO ACCOUNT, TO SOME DEGREE, THE
       FACT THAT ACCLIMATION MAY INFLUENCE TOLERANCE OF AQUATIC ORGANISMS
       TO SOME METALS.  SECOND, SEVERAL FACTORS NORMALLY INFLUENCE
       TOLERANCE OF AQUATIC ORGANISMS TO METALS, SO THE FACT THAT SOME
       SPECIES MAY BE MORE TOLERANT TO A FEW METALS BECAUSE OF PRIOR
       ACCLIMATION SHOULD NOT BE OVEREMPHASIZED.  THIRD, PRIOR ACCLIMATION
       HAS BEEN REPORTED TO INFLUENCE TOLERANCE TO A FEW METALS BUT
       ACCLIMATION MAY HAVE NO INFLUENCE ON TOLERANCE TO SEVERAL METALS
       COMMON IN THE CALIFORNIA GULCH AND ARKANSAS RIVER.  FINALLY, STATE
       STANDARDS IN SOME SEGMENTS OF THE ARKANSAS RIVER ARE MORE STRINGENT
       THAN THE FEDERAL CRITERIA, NOT LESS STRINGENT.

   14. ASARCO SUGGESTED THAT CLEANUP OF THE YAK TUNNEL DISCHARGE COULD
       RESULT IN FISH KILLS RESULTING FROM EXPOSURE OF NONACCLIMATED FISH
       TO PERIODIC RUNOFF FROM OTHER HIGHLY MINERALIZED AREAS.

       EPA RESPONSE.  AQUATIC ECOSYSTEMS ARE DYNAMIC SYSTEMS THAT ARE
       INFLUENCED BY A MULTITUDE OF FACTORS.  THE REMOVAL OF ONE SOURCE OF
       METALS, EVEN THOUGH IT IS CONSIDERED A PRINCIPAL SOURCE, IS NOT
       LIKELY TO PRESENT AN ABRUPT SHOCK FACTOR BECAUSE OF RESIDUAL METALS
       IN SEDIMENTS AND OTHER MEDIA.  THERE ARE ALSO SEVERAL OTHER SOURCES
       OF METALS IN THE AREA THAT WOULD REDUCE THE LIKELIHOOD OF
       DEVELOPMENT OF A NONACCLIMATED SEGMENT OF THE FISH POPULATION.
       PRIOR ACCLIMATION MAY INFLUENCE THE TOLERANCE TO ONLY A FEW METALS
       IN THE SYSTEM, NOT TO ALL.  FISH WILL GENERALLY MOVE OUT OF A
       PARTICULAR STREAM SECTION IF THE ENVIRONMENTAL CONDITIONS ARE
       OUTSIDE OF THEIR PREFERENCE RANGES.

   15. ASARCO SUGGESTED THAT AWQC ARE SIGNIFICANTLY MORE STRINGENT THAN
       NECESSARY TO RE-ESTABLISH AND PROTECT AQUATIC LIFE IN THE ARKANSAS
       RIVER DOWNSTREAM FROM THE CONFLUENCE WITH CALIFORNIA GULCH AND ARE
       THEREBY OVERPROTECTIVE.  ASARCO FURTHER NOTED THAT THE AWQC WILL BE
       MORE STRINGENT THAN NECESSARY BECAUSE THEY ARE CALCULATED TO PROTECT



       95 PERCENT OF FRESHWATER AQUATIC SPECIES FROM TOXIC EFFECTS.

       EPA RESPONSE.  EPA DISAGREES WITH THIS COMMENT.  AS DISCUSSED ABOVE,
       EPA IDENTIFIED THE AWQC AS AN ARAR IN ACCORDANCE WITH STATUTORY
       REQUIREMENTS.  NEVERTHELESS, EPA PLANS TO UNDERTAKE FURTHER WORK
       DURING FUTURE RI/FS ACTIVITIES TO DETERMINE WHETHER OR NOT IT WOULD
       BE APPROPRIATE TO REFINE THIS ARAR IN SUBSEQUENT OPERABLE UNITS.
       EPA DISAGREES THAT AWQC ARE MORE STRINGENT THAN NECESSARY IN TERMS
       OF THE PERCENT OF SPECIES THAT THE STANDARDS ARE DESIGNED TO
       PROTECT.  AQUATIC SPECIES EXHIBIT A WIDE RANGE OF SUSCEPTIBILITY TO
       TOXICITY AND IT IS APPROPRIATE TO PROTECT SENSITIVE SPECIES.

   16. ASARCO COMMENTED THAT THE AWQC ARE HIGHLY INFLUENCED BY DATA FOR
       SPECIES MORE SENSITIVE THAN THE BROWN TROUT AND BENTHIC
       MACROINVERTEBRATE COMMUNITIES WHICH ARE FOUND IN STREAMS WITH
       ELEVATED METALS CONCENTRATIONS.

       EPA RESPONSE.  THE AWQC, IN GENERAL, ARE NOT HIGHLY INFLUENCED BY
       DATA FOR SPECIES MORE SENSITIVE THAN THE BROWN TROUT AND LOCAL
       BENTHIC MACROINVERTEBRATE COMMUNITIES.  IN MOST CASES, THE AWQC ARE
       BASED ON DATA FROM A RANGE OF SPECIES, INCLUDING FISH, BENTHIC
       MACROINVERTEBRATES, AND PLANTS.  ALSO, THE CRITERIA ARE BASED ON A
       LARGE DATA SET WHENEVER APPROPRIATE DATA ARE AVAILABLE.

   17. ASARCO STATED THAT IT IS IMPOSSIBLE TO ESTABLISH NUMERICAL CLEANUP
       GOALS TO PROTECT FISHERIES BECAUSE OF LIMITED DATA ON METALS
       TOXICITY IN RESIDENT SPECIES.  ASARCO ALSO NOTED THAT THERE IS
       INSUFFICIENT DATA ON ACUTE AND CHRONIC TOXICITY TO RESIDENT SPECIES
       TO RECALCULATE THE WATER QUALITY CRITERIA ON A SITE SPECIFIC BASIS.

       EPA RESPONSE.  THE DATA BASES AVAILABLE TO AND USED BY THE
       SCIENTISTS WHO ESTABLISHED THE FEDERAL AWQC AND STATE STANDARDS ARE
       NOT ANY LESS APPROPRIATE FOR THE ARKANSAS RIVER THAN FOR MANY OTHER
       SITE-SPECIFIC LOCATIONS.  THE SCIENTIFIC COMMUNITY, AS A RULE, WOULD
       LIKE SITE-SPECIFIC DATA WHENEVER POSSIBLE TO USE AS A BASIS FOR
       MAKING DECISIONS.  HOWEVER, IT IS CERTAINLY POSSIBLE AND ACCEPTABLE
       TO MAKE DECISIONS USING THE BEST SET OF AVAILABLE DATA.  EPA AND THE
       STATE OF COLORADO MAY CONSIDER ADDITIONAL SITE-SPECIFIC STUDIES TO
       REFINE CLEANUP GOALS.

   18. ASARCO COMMENTED THAT CLEANUP CRITERIA SHOULD BE BASED ON DISSOLVED
       METALS CONCENTRATIONS AND THAT THERE IS NO GOOD REASON TO USE THE
       TOTAL RECOVERABLE OR ACID SOLUBLE ANALYTICAL METHODS UPON WHICH THE
       AWQC ARE BASED.

       EPA RESPONSE.  METALS OF CONCERN AT THE CALIFORNIA GULCH SITE MAY
       EXIST IN A VARIETY OF FORMS, AND DEFINITIVE INFORMATION ON THE
       RELATIVE TOXICITIES OF THE DIFFERENT FORMS IS NOT ALWAYS AVAILABLE.
       THEREFORE, NO SINGLE AVAILABLE ANALYTICAL PROCEDURE IS KNOWN TO
       ACCURATELY REFLECT TOXICITY FOR A RANGE OF SPECIES UNDER VARYING
       ENVIRONMENTAL CONDITIONS.  THE AWQC WERE FORMERLY EXPRESSED IN TERMS
       OF TOTAL RECOVERABLE METALS (EPA WATER QUALITY CRITERIA 1980 AND
       1986), BUT MORE RECENTLY, EPA HAS BASED THE AWQC ON THE ACID SOLUBLE
       ANALYTICAL METHOD.  THE ADVANTAGES OF USING THE ACID SOLUBLE
       ANALYTICAL METHOD ARE PRESENTED IN MORE RECENT WATER QUALITY
       CRITERIA DOCUMENTS (FOR EXAMPLE, LEAD AND CADMIUM AWQC DOCUMENTS,
       1984).  THE TOTAL RECOVERABLE MEASUREMENT IS PROBABLY TOO RIGOROUS
       IN SOME SITUATIONS BECAUSE IT MAY MEASURE SOME FORMS OF METALS, SUCH
       AS LEAD OCCLUDED IN MINERALS AND CLAYS, THAT ARE NOT TOXIC AND ARE
       NOT LIKELY TO BECOME TOXIC UNDER NATURAL CONDITIONS.  ON THE OTHER
       HAND, DISSOLVED METALS CONCENTRATIONS MAY EXCLUDE SOME FORMS OF
       METALS, SUCH AS CARBONATE AND HYDROXIDE PRECIPITATES, THAT COULD BE
       TOXIC OR BECOME TOXIC UNDER NATURAL CONDITIONS.  AT THE CALIFORNIA



       GULCH SITE, THERE COULD BE A SIGNIFICANT PORTION OF THE TOXIC OR
       POTENTIALLY TOXIC FORMS OF SOME METALS THAT WOULD BE REMOVED DURING
       THE FIELD COLLECTION OF A SAMPLE TO BE ANALYZED FOR DISSOLVED
       METALS.  THEREFORE, THE DISSOLVED METALS PROCEDURE COULD
       UNDERESTIMATE THE TOXICITY OF THE AQUATIC SYSTEM.

   19. HECLA QUESTIONED WHAT HABITAT LIMITATIONS MIGHT PREVENT THE ARKANSAS
       RIVER FROM ACHIEVING ITS HIGHEST QUALITY AND PRACTICABLY ATTAINABLE
       USE.

       EPA RESPONSE.  IN ITS COMMENTS ON THE FS AND PROPOSED REMEDIAL
       ACTION PLAN, ASARCO PRESENTED INFORMATION ON THE PHYSICAL HABITAT
       FOR TROUT OF THE ARKANSAS RIVER DOWNSTREAM FROM CALIFORNIA GULCH
       AND CONCLUDED THAT HABITAT QUALITY IS MIXED, BUT THAT SOME AREAS
       APPEAR TO BE GOOD TO VERY GOOD.  EPA PLANS TO UNDERTAKE FURTHER
       ASSESSMENT OF AQUATIC HABITAT IN SUBSEQUENT OPERABLE UNITS.

   20. ASARCO RECOMMENDED THAT THE RE-ESTABLISHMENT AND MAINTENANCE OF A
       PRODUCTIVE TROUT FISHERY SHOULD BE THE CLEANUP GOAL.  ASARCO
       PROPOSED, AS AN ALTERNATIVE TO NUMERICAL CLEANUP STANDARDS, A
       BIOLOGICALLY-BASED APPROACH TO RE-ESTABLISH AND MAINTAIN WATER
       QUALITY THAT SUPPORTS A PRODUCTIVE TROUT FISHERY.  ASARCO SUGGESTED
       USING A TROUT HABITAT EVALUATION MODEL TO DEFINE THE CARRYING
       CAPACITY FOR VARIOUS RIVER SEGMENTS.  THIS MODEL COULD BE USED TO
       DERIVE TROUT POPULATION GOALS FOR THE VARIOUS SEGMENTS.  CLEANUP OF
       SOURCES WOULD BE PHASED TO ACHIEVE A PREDETERMINED DEGREE OF
       CLEANUP, WITH ELIMINATION OF SOURCES OF THE METALS AND USE OF THE
       MOST COST-EFFECTIVE METALS REMOVAL STRATEGIES FIRST.  THE SUCCESS
       OF THE CLEANUP WOULD BE MEASURED BOTH BY BIOMONITORING AND BY
       ANNUAL POPULATION ESTIMATES.  ONCE THE ACCEPTABLE TROUT POPULATION
       LEVELS WERE REACHED, STREAM STANDARDS COULD BE ESTABLISHED AND USED
       FOR COMPLIANCE MONITORING.

       EPA RESPONSE.  EPA AGREES WITH THE CONCEPT OF A BIOLOGICAL APPROACH
       TO MEASURE THE SUCCESS OF CLEANUP MEASURES.  UNDER SECTION 121(D) OF
       SARA, REMEDIAL ACTIONS MUST ASSURE PROTECTION OF HUMAN HEALTH AND
       THE ENVIRONMENT.  EPA PLANS TO USE BIOMONITORING AND BIOLOGICAL
       SAMPLING AS PART OF THE REMEDIAL ACTION IN SUBSEQUENT OPERABLE UNITS
       TO ENSURE THAT THE REMEDIAL ACTION IS PROTECTIVE.  EPA DOES NOT VIEW
       THIS AS A SUBSTITUTE FOR NUMERICAL CLEANUP GOALS THAT ARE NECESSARY
       FOR DESIGN AND IMPLEMENTATION OF REMEDIES.

   21. THERE WAS LITTLE PUBLIC COMMENT ON LOCATION-SPECIFIC OR
       ACTION-SPECIFIC ARARS.  TWO COMMENTERS -- THE DEPARTMENT OF THE
       INTERIOR AND THE COLORADO HISTORICAL SOCIETY -- EMPHASIZED THE
       HISTORICAL SIGNIFICANCE OF THE YAK TUNNEL.

       EPA RESPONSE.  AS DISCUSSED IN APPENDIX C OF THE RECORD OF DECISION,
       THE REQUIREMENTS OF THE NATIONAL HISTORIC PRESERVATION ACT WILL BE FOLLOWED.

   COSTS

    1. ALPENGLOW EXCURSIONS AND MR. ED MOATS OF LEADVILLE QUESTIONED HOW
       THE COST ESTIMATES FOR THE ALTERNATIVES CONSIDERED, PARTICULARLY
       THE PROPOSED ALTERNATIVE, WERE DERIVED.

       EPA RESPONSE.  CERCLA, THE NCP, AND EPA'S "GUIDANCE ON FEASIBILITY
       STUDIES UNDER CERCLA," DATED JUNE 1985, DESCRIBE HOW COST ESTIMATES
       ARE TO BE DEVELOPED.  THESE ESTIMATES INCLUDE BOTH CAPITAL COSTS AND
       COSTS FOR OPERATIONS AND MAINTENANCE FOR THE ENTIRE PERIOD DURING
       WHICH SUCH ACTIVITIES WILL BE REQUIRED.  IN ACCORDANCE WITH EPA
       GUIDANCE, COSTS ARE ESTIMATED BASED ON VENDOR ESTIMATES, ESTIMATES
       FOR SIMILAR PROJECTS, AND STANDARD COSTING GUIDANCE.  THE COST



       ESTIMATES FOR ALTERNATIVES FOR THE YAK TUNNEL OPERABLE UNIT ARE
       REFERENCED IN THE COST APPENDIXES OF THE FS.  THE YAK TUNNEL
       REHABILITATION COST ESTIMATES WERE BASED ON TIME AND MATERIAL
       ESTIMATES AND EXPERIENCE IN MINES IN CANADA AND THE WESTERN UNITED
       STATES.  THE COST ESTIMATE FOR THE SELECTED REMEDY IS SET FORTH IN
       APPENDIX B OF THE RECORD OF DECISION.

    2. ALPENGLOW EXCURSIONS, MR. MOATS, AND MR. FRANK PADEN OF LEADVILLE
       QUESTIONED HOW COSTS COULD BE ESTIMATED FOR A REMEDIAL ACTION THAT
       WOULD INCLUDE OPERATIONS AND MAINTENANCE "IN PERPETUITY.".  THESE
       CONCERNS RANGED FROM INCREDULITY AT THE TIMEFRAME BEING CONSIDERED
       TO CONFUSION ABOUT HOW COSTS COULD BE ESTIMATED INTO AN ENDLESS
       FUTURE.  THE DEPARTMENT OF THE INTERIOR AND HECLA ALSO QUESTIONED
       WHETHER THE LONG-TERM COSTS ASSOCIATED WITH TREATMENT IN PERPETUITY
       HAD BEEN ADEQUATELY CONSIDERED.

       EPA RESPONSE.  "IN PERPETUITY" MEANS FOREVER.  HOWEVER, BECAUSE THE
       REMEDY WOULD LEAVE CONTAMINANTS ONSITE, EPA MUST REVIEW THE REMEDIAL
       MEASURES NO LESS OFTEN THAN EACH 5 YEARS.  THUS, EPA COULD IMPLEMENT
       A NEW TECHNOLOGY AT SOME FUTURE DATE TO MINIMIZE OR ELIMINATE THE
       NEED FOR PERPETUAL TREATMENT.  PERPETUAL COSTS WERE CALCULATED
       THROUGH THE USE OF A PRESENT-WORTH ANALYSIS.  UNDER EPA GUIDANCE,
       THIS TYPE OF ANALYSIS IS USED TO EVALUATE EXPENDITURES THAT OCCUR
       OVER DIFFERENT TIME PERIODS BY DISCOUNTING ALL FUTURE COSTS TO A
       COMMON BASE YEAR, USUALLY THE PRESENT.  TO CONDUCT THE ANALYSIS,
       ASSUMPTIONS MUST BE MADE ABOUT THE DISCOUNT RATE AND THE PERIOD OF
       PERFORMANCE.  THE PERIOD OF PERFORMANCE FOR PERPETUAL TUNNEL
       MAINTENANCE AND TREATMENT IS INFINITY.  THROUGH USE OF APPROPRIATE
       MATHEMATICAL EQUATIONS, THE PRESENT VALUE OF PERFORMANCE INTO
       INFINITY CAN BE CALCULATED.  IT MUST BE RECOGNIZED, HOWEVER, THAT
       THIS VALUE IS NOT THE TOTAL COST OF THE ALTERNATIVE.

    3. ALPENGLOW EXCURSIONS, THE LAKE COUNTY ENVIRONMENTAL TASK FORCE, MR.
       CARVEL STOUT, MR. ROBERT DECHANT, HECLA, THE STATE OF COLORADO, AND
       AMDAG QUESTIONED DETAILS ON COST AND TIME ESTIMATES FOR
       REHABILITATING THE YAK TUNNEL.

       EPA RESPONSE.  COST ESTIMATES FOR TUNNEL REHABILITATION WERE MADE
       BASED ON PROFESSIONAL JUDGMENT BY ENGINEERS EXPERIENCED IN TUNNELING
       AND IN TUNNEL REHABILITATION.  DATA ON THE TUNNEL CONDITIONS
       PROVIDED BY ASARCO WERE USED AS THE BASIS FOR THE COST ESTIMATES.
       BASED ON CURRENT KNOWLEDGE OF THE TUNNEL, IT WAS ESTIMATED THAT MORE
       THAN 8,000 FEET WOULD REQUIRE TIMBER OR STEEL SET REHABILITATION.
       IN ADDITION, A 20 PERCENT CONTINGENCY FACTOR WAS INCLUDED TO ALLOW
       FOR REHABILITATION OF JUNCTIONS WITH LATERALS.

    4. ALPENGLOW EXCURSIONS SUGGESTED THAT THERE MAY BE EXTENSIVE COST AND
       SCHEDULE OVERRUNS.

       EPA RESPONSE.  EPA SHARES THIS CONCERN ABOUT COST AND SCHEDULE
       OVERRUNS AND WILL WORK TO ENSURE THAT REMEDIAL ACTION IS BOTH
       EXPEDITIOUS AND COST-EFFECTIVE.  PRIOR TO AND DURING REMEDIAL
       DESIGN, THE PROJECT SCHEDULE AND COST ESTIMATES WILL BE REVIEWED AND
       REVISED, IF APPROPRIATE.

    5. MR. DECHANT, MR. STOUT, HECLA, AND THE DEPARTMENT OF THE INTERIOR
       COMMENTED THAT THE COST ESTIMATES FOR ALTERNATIVES 5 AND 7 WERE TOO
       LOW, PARTICULARLY FOR OPERATION AND MAINTENANCE FOR WATER TREATMENT
       (ALTERNATIVE 5) COSTS, CAPITAL, OPERATIONS AND MAINTENANCE FOR
       PLUGGING/TREATMENT (ALTERNATIVE 7), AND SLUDGE DISPOSAL.  THE
       DEPARTMENT OF THE INTERIOR SUGGESTED FURTHER EVALUATION OF RECHARGE
       REDUCTION OPTIONS TO REDUCE THE LONG-TERM COSTS OF TREATMENT AND
       SLUDGE DISPOSAL.



       EPA RESPONSE.  THE COST ESTIMATES WERE DEVELOPED IN ACCORDANCE WITH
       EPA GUIDANCE USING THE BEST AVAILABLE INFORMATION.  FURTHER
       REFINEMENT OF COST ESTIMATES MAY OCCUR DURING REMEDIAL DESIGN.  THE
       SELECTED REMEDY INCORPORATES TUNNEL PLUGGING, SEEPAGE CONTROL, AND
       WATER CONTROL MEASURES TO MINIMIZE THE NEED FOR WATER TREATMENT AND
       SLUDGE DISPOSAL.  DURING THE DESIGN PHASE, A MORE DETAILED
       EVALUATION OF THE WATER CONTROL ASPECTS WILL BE COMPLETED.

    6. MR. E. H. QUEENER OF LEADVILLE ASKED IF THE CONSUMER WOULD HELP PAY
       FOR THE CLEANUP.

       EPA RESPONSE.  AS DESCRIBED IN THE RECORD OF DECISION, EPA HAS FILED
       AN ACTION AGAINST PARTIES RESPONSIBLE FOR SITE CONTAMINATION,
       INCLUDING THE YAK TUNNEL DISCHARGE.  EPA IS SEEKING TO HAVE
       RESPONSIBLE PARTIES UNDERTAKE AND BEAR THE COSTS OF CLEANUP.  EPA
       MAY ALSO UNDERTAKE THE REMEDY ITSELF USING THE SUPERFUND AND SEEK
       RECOVERY OF ITS COSTS FROM RESPONSIBLE PARTIES.  IF RESPONSIBLE
       PARTIES PAY FOR THE CLEANUP, CONSUMERS MAY EVENTUALLY INDIRECTLY
       CONTRIBUTE TO CLEANUP COSTS THROUGH HIGHER PRICES OR OTHER MEANS.
       TO THE EXTENT THAT THE SUPERFUND IS NOT REIMBURSED BY RESPONSIBLE
       PARTIES, THOSE TAXPAYERS WHO CONTRIBUTE TO THE SUPERFUND WOULD BEAR
       THE COST.

    7. AMDAG COMMENTED ON THE APPROPRIATENESS OF THE SLUDGE DISPOSAL COSTS,
       PARTICULARLY IF THE SLUDGE IS A HAZARDOUS MATERIAL.

       EPA RESPONSE.  THE SELECTED REMEDY INCLUDES PLUGGING, SEEPAGE
       CONTROL, AND WATER CONTROL MEASURES THAT WILL SUBSTANTIALLY DECREASE
       THE AMOUNT OF ANY SLUDGE PRODUCED.  TO THE EXTENT THAT THE INTERIM
       TREATMENT FACILITY GENERATES SLUDGE, IT WILL BE STORED OR DISPOSED
       OF IN ACCORDANCE WITH THE ARARS DESCRIBED IN APPENDIX C OF THE
       RECORD OF DECISION.  IT IS DIFFICULT TO ESTIMATE INTERIM SLUDGE
       DISPOSAL COSTS WITH PRECISION UNTIL FURTHER INFORMATION ABOUT THE
       QUANTITY AND CHARACTERISTICS OF THE SLUDGE IS AVAILABLE.

    8. AMDAG QUESTIONED THE ADEQUACY OF INSURANCE COST ESTIMATES IN THE FS.

       EPA RESPONSE.  THE ANNUAL OPERATION AND MAINTENANCE COSTS PRESENTED
       IN APPENDIX L OF THE FS INCLUDE A LINE ITEM FOR INSURANCE, TAXES,
       AND LICENSES.  THIS LINE ITEM COVERS TYPICAL ACCIDENT INSURANCE AND
       LOCAL TAXES.  IN ADDITION, THE COSTS FOR LICENSES MAY BE MINIMAL AS
       FEDERAL, STATE, AND LOCAL PERMITS ARE NOT REQUIRED FOR ACTIONS
       CONDUCTED ENTIRELY ONSITE.  AS SUCH, EPA BELIEVES THAT THE 2 PERCENT
       LINE ITEM ESTIMATE IS REASONABLE.

    9. MR. CROCKER COMMENTED THAT FOCUS ON THE YAK TUNNEL IMPLIES THAT
       COMBINATIONS OF YAK TUNNEL AND TAILING PILE CLEANUPS, WHICH COULD BE
       LESS COSTLY, ARE DISMISSED OUT-OF-HAND.  HE STATED THAT CORRECT
       LEAST-COST PROCEDURE WOULD REQUIRE THAT INCREMENTAL COSTS BE EQUATED
       ACROSS CONTROL MEASURES WITHIN AN OPERABLE UNIT AND ACROSS OPERABLE UNITS.

       EPA RESPONSE.  A REMEDY MAY BE CONDUCTED IN OPERABLE UNITS, PROVIDED
       THE RESPONSE ACTION IS COST-EFFECTIVE AND CONSISTENT WITH A
       PERMANENT REMEDY.  AS DISCUSSED PREVIOUSLY, THE SELECTED REMEDY
       MEETS BOTH OF THESE REQUIREMENTS.  GIVEN THE DISCRETE NATURE OF THE
       RESPONSE ACTION, EPA DOES NOT BELIEVE THAT SIMULTANEOUS
       CONSIDERATION OF RESPONSE ACTIONS FOR TAILINGS PILES OR OTHER SITE
       FEATURES WOULD RESULT IN A MORE COST-EFFECTIVE REMEDY.  THE SELECTED
       REMEDY PROVIDES A FLEXIBLE APPROACH TO INTEGRATION WITH FUTURE
       OPERABLE UNITS.

   10. MR. CROCKER ALSO COMMENTED THAT, ASIDE FROM SLUDGE DISPOSAL, EPA
       SUPPLIED NO QUANTITATIVE TREATMENT OF THE COST ASSOCIATED WITH THE



       ENVIRONMENTAL IMPACTS OF ITS CONSIDERED ALTERNATIVES.

       EPA RESPONSE.  EPA EVALUATED ALTERNATIVES AND SELECTED A REMEDIAL
       ACTION TO MINIMIZE ENVIRONMENTAL IMPACTS ASSOCIATED WITH THE
       SELECTED REMEDY.  FOR EXAMPLE, THE REMEDY INCLUDES A MONITORING
       PROGRAM AND CONTINGENCY MEASURES TO IDENTIFY AND MITIGATE ANY
       IMPACTS.  IN ADDITION, EPA IDENTIFIED LONG- AND SHORT-TERM IMPACTS
       ASSOCIATED WITH THE SELECTED REMEDY.  THE COSTS FOR THESE MEASURES
       ARE INCLUDED IN THE COST OF THE ALTERNATIVE THROUGH ALTERNATIVES
       DEVELOPMENT AND DESIGN AND SITING FACTORS.

   11. LEADVILLE CORPORATION COMMENTED THAT ITS PROPOSAL OR THE ASARCO
       PROPOSAL SHOULD BE IMPLEMENTED IF EITHER PROVIDES A LESS COSTLY ALTERNATIVE.

       EPA RESPONSE.  UNDER CERCLA, THE NCP, AND EPA GUIDANCE, EPA MUST
       EVALUATE THE EFFECTIVENESS AND IMPLEMENTABILITY OF EACH ALTERNATIVE,
       AS WELL AS ITS COST.  ANY ALTERNATIVE SELECTED MUST MEET THE
       REQUIREMENTS OF SECTION 121 OF SARA.  EPA CANNOT SIMPLY SELECT THE
       LEAST COSTLY ALTERNATIVE IDENTIFIED.

   12. HECLA COMMENTED THAT EPA'S FLAWED REMEDY SELECTION PROCESS LED IT TO
       IGNORE LONG-TERM MAINTENANCE COSTS AND THAT, AS A RESULT, THE
       SELECTION PROCESS IS LEGALLY DEFECTIVE.

       EPA RESPONSE.  AS DISCUSSED ABOVE, EPA CALCULATED THE COSTS OF
       LONG-TERM OPERATION AND MAINTENANCE DURING THE DETAILED ANALYSIS OF
       ALTERNATIVES.  EPA ALSO EVALUATED THE PRESENT VALUE OF THESE
       ALTERNATIVES.  THE SELECTED REMEDY HAS THE POTENTIAL TO MINIMIZE
       LONG-TERM MAINTENANCE REQUIREMENTS.

   13. HECLA ASSERTED THAT THE COST-EFFECTIVENESS ANALYSIS REQUIRED BY THE
       NCP MANDATES EPA TO CONSIDER COSTS IN TERMS OF REMEDIES THAT MEET
       APPLICABLE OR RELEVANT CLEANUP GOALS.  HECLA FURTHER STATED THAT EPA
       MUST ESTABLISH REASONABLE CLEANUP GOALS SO THAT COST FACTORS MAY BE
       GIVEN THE DETAILED ANALYSIS THEY DESERVE IN LIGHT OF THE MOST
       EFFECTIVE TECHNOLOGY FOR OBTAINING THESE GOALS.  HECLA CONCLUDED
       THAT EPA FAILED TO SET REASONABLE CLEANUP GOALS AND STANDARDS FOR
       THE CALIFORNIA GULCH SITE.

       EPA RESPONSE.  UNDER SECTION 121 OF SARA, EPA MUST SELECT REMEDIAL
       ACTIONS THAT ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.  IN
       ADDITION, AS DISCUSSED ABOVE, REMEDIAL ACTIONS THAT LEAVE ANY
       HAZARDOUS SUBSTANCES, POLLUTANTS, OR CONTAMINANTS ONSITE MUST ATTAIN
       ARARS AT THE COMPLETION OF THE REMEDIAL ACTION.  THIS IS THE DEGREE
       OF CLEANUP REQUIRED BY STATUTE.  IN THE FS, EPA ANALYZED BOTH COST
       AND ARARS ATTAINMENT AS REQUIRED BY SARA AND THE NCP IN THE INITIAL
       SCREENING AND DETAILED ANALYSIS OF ALTERNATIVES.  SECTION VI AND
       APPENDIX C OF THE RECORD OF DECISION DESCRIBE HOW THE SELECTED
       REMEDY MEETS THESE REQUIREMENTS.

   14. MR. LARRY TANGLEN AND MR. HENRY HARELSON QUESTIONED IF EPA HAD
       ESTIMATED COSTS FOR ALTERNATIVES 5 AND 7 AND IF THE COSTS INCLUDED
       TREATMENT PLANT OPERATION AND MAINTENANCE, INCLUDING SLUDGE
       DISPOSAL.

       EPA RESPONSE.  THE ESTIMATED COST FOR ALTERNATIVES 5 AND 7 ARE
       PRESENTED IN THE YAK TUNNEL FS.  SLUDGE DISPOSAL COSTS ARE INCLUDED
       IN THE ESTIMATES.  THE ESTIMATED COST OF THE SELECTED REMEDY IS
       PRESENTED IN THE RECORD OF DECISION.

   TECHNICAL ISSUES IN THE FS AND PROPOSED PLAN

   COMMENTERS RAISED TECHNICAL ISSUES AND CONCERNS REGARDING INFORMATION



   CONTAINED IN THE FS AND PROPOSED REMEDIAL ACTION PLAN.

    1. THE DEPARTMENT OF THE INTERIOR STATED THAT IT HAS INFORMATION
       INDICATING THAT THE GEOLOGICAL FAULTS SHOWN IN THE FS FIGURES AND
       DISCUSSED IN THE TEXT WERE MISLABELED.

       EPA RESPONSE.  S. F. EMMONS, THE GEOLOGIST WHOSE 1886 AND 1927
       STUDIES OF THE LEADVILLE AREA ARE CONSIDERED THE MOST COMPLETE AND
       ACCURATE, WAS THE SOURCE FOR THE INFORMATION USED IN THE FS.  EPA
       WOULD BE INTERESTED IN STUDYING ANY ADDITIONAL INFORMATION THE
       DEPARTMENT HAS FOR THE LEADVILLE AREA.

    2. SEVERAL COMMENTERS, INCLUDING ALPENGLOW EXCURSIONS, THE LAKE COUNTY
       ENVIRONMENTAL TASK FORCE, AND HECLA WERE CONCERNED THAT EPA HAS
       LIMITED DATA ON THE CONDITION OF THE YAK TUNNEL AND THE HYDROLOGY OF
       THE SITE.

       EPA RESPONSE.  THE YAK TUNNEL FS USED ALL INFORMATION AVAILABLE FROM
       EXISTING SOURCES AND OBTAINABLE FROM ASARCO.  SOME OF THE
       INFORMATION PRESENTED BY ASARCO IN THEIR RESPONSE TO THE FS HAS BEEN
       USED IN DEVELOPMENT OF THE SELECTED REMEDY.  ADDITIONAL INFORMATION
       ON THE CONDITION OF THE YAK TUNNEL AND HYDROLOGY OF THE SITE WILL BE
       COLLECTED DURING THE REMEDIAL DESIGN PHASE.

    3. MARSH & ASSOCIATES QUESTIONED THE ABSENCE OF ANY RADIONUCLIDE
       INVESTIGATION AT THE CALIFORNIA GULCH SITE IN GENERAL, AND AT THE
       YAK TUNNEL IN PARTICULAR.

       EPA RESPONSE.  RADIONUCLIDES WILL BE INVESTIGATED IN A SUBSEQUENT
       OPERABLE UNIT.

    4. HECLA POINTED OUT THE UNCERTAINTIES CONCERNING SURFACE WATER AND
       MINE HYDROLOGY RELATING TO THE YAK TUNNEL AND NOTED THAT THESE
       UNCERTAINTIES MUST BE TAKEN INTO ACCOUNT IN REMEDY SELECTION AND
       DEVELOPMENT OF COST ESTIMATES.

       EPA RESPONSE.  EPA ACKNOWLEDGES THAT THE GEOLOGY AND HYDROLOGY OF
       THE YAK TUNNEL AREA ARE COMPLEX AND THAT UNCERTAINTIES EXIST.  EPA
       HAS TAKEN A CONSERVATIVE APPROACH IN DEVELOPING THE SELECTED REMEDY.
       A MONITORING PROGRAM AND CONTINGENCY PLANS ARE INTEGRAL PARTS OF
       THIS REMEDY.  ADDITIONAL DATA WILL BE OBTAINED DURING THE REMEDIAL
       DESIGN TO MINIMIZE THE UNCERTAINTIES ASSOCIATED WITH IMPLEMENTATION
       OF THE SELECTED REMEDY.  UNCERTAINTIES WERE TAKEN INTO ACCOUNT
       DURING DEVELOPMENT AND SELECTION OF REMEDIES AND IN COST CALCULATIONS.

    5. HECLA STATED THAT DUE TO THE LACK OF GROUND WATER DATA FOR THE
       TUNNEL, MANY OF EPA'S CONCLUSIONS IN THE FS AND PROPOSED PLAN
       "CANNOT BE SUPPORTED BY FACT.".  ASARCO POINTED OUT THAT "LIMITED
       DATA WERE AVAILABLE TO EPA" AND THAT "THE EFFECT THAT PARTIAL
       PLUGGING MAY HAVE ON THE MINE WORKINGS AND SEEPAGE CANNOT BE
       PREDICTED RELIABLY.".  ON THE OTHER HAND, ASARCO ALSO STATED THAT
       THERE IS EXTENSIVE DATA ON THE UNDERGROUND WORKINGS AND THAT FUTURE
       STUDIES AND ADDITIONAL DATA ARE NOT NECESSARY.

       EPA RESPONSE.  EPA AGAIN ACKNOWLEDGES THE COMPLEX NATURE OF THE YAK
       TUNNEL SYSTEM.  HOWEVER, ALL AVAILABLE GROUND WATER DATA AND
       EXTENSIVE HISTORICAL INFORMATION ON THE YAK TUNNEL WERE USED TO
       DEVELOP A CONCEPTUAL MODEL OF THE GROUND WATER SYSTEM ASSOCIATED
       WITH THE YAK TUNNEL.  EPA BELIEVES THAT THIS MODEL WAS SUFFICIENT TO
       DEVELOP AND EVALUATE REMEDIAL ALTERNATIVES.  THE SELECTED REMEDY
       ACCOUNTS FOR POTENTIAL LIMITATIONS IN THE MODEL AND CONTINGENCY
       PLANS HAVE BEEN DEVELOPED IN CASE UNANTICIPATED PROBLEMS OCCUR.



       BASED ON REVIEW OF INFORMATION MADE AVAILABLE BY ASARCO AND OTHER
       PARTIES, EPA BELIEVES ADDITIONAL INFORMATION WILL BE NECESSARY TO
       COMPLETE THE DESIGN OF THE SELECTED REMEDY.  THE MATERIAL MADE
       AVAILABLE BY ASARCO IS INCOMPLETE AND DOES NOT ALWAYS INCLUDE
       INFORMATION ON MINE WORKINGS LOCATION RELATIVE TO THE SURFACE.
       THERE IS VERY LITTLE, IF ANY, INFORMATION ON ROCK CONDITIONS, BOTH
       FROM A STRENGTH OR GROUND WATER FLOW POINT OF VIEW.

    6. THE STATE OF COLORADO NOTED A REFERENCE IN SECTION 3 OF THE FS THAT,
       DUE TO THE LACK OF DATA, CONTAMINATION OF DEEP GROUND WATER SYSTEMS
       IS NOT CONSIDERED.  THE STATE WOULD PREFER THAT A SHORT DISCUSSION
       OF THE IMPLICATIONS OF THIS EXCLUSION ON THE FS BE INCLUDED.

       EPA RESPONSE.  THE FLOODED MINE ZONES OF THE YAK TUNNEL MAY
       CURRENTLY CONTRIBUTE CONTAMINATED GROUND WATER TO THE DEEP GROUND
       WATER SYSTEM LOCATED EAST OF THE PENDRY FAULT.  EPA EVALUATED THE
       EFFECTS OF ALTERNATIVES CONSIDERED IN THE DETAILED ANALYSIS SECTION
       OF THE FS ON THE DEEP GROUND WATER SYSTEM AND FOUND THAT MINIMAL
       INCREASES IN FLOW TO THIS SYSTEM WOULD OCCUR.

    7. THE STATE OF COLORADO COMMENTED THAT THE STATEMENT IN SECTION 8 OF
       THE FS THAT THERE "SHOULD BE AN IMPROVEMENT IN FISH HABITAT AS A
       RESULT OF A CLEANUP" IS UNSUBSTANTIATED.  THE STATE WOULD PREFER A
       MORE DETAILED QUALITATIVE AND QUANTITATIVE ASSESSMENT OF THE
       ANTICIPATED AQUATIC HABITAT IMPROVEMENTS.

       EPA RESPONSE.  TO THE EXTENT THAT WATER CHEMISTRY IS A LIMITING
       FACTOR FOR AQUATIC LIFE, ANY IMPROVEMENT IN WATER QUALITY SHOULD
       RESULT IN AN IMPROVEMENT IN AQUATIC HABITAT.  FURTHER INFORMATION ON
       AQUATIC LIFE AND POTENTIAL HABITATS WILL BE ADDRESSED IN FUTURE
       CALIFORNIA GULCH SITE STUDIES.

    8. THE DEPARTMENT OF THE INTERIOR COMMENTED THAT THE FS IS DIVORCED
       FROM SURFACE MATERIALS DEPOSITED IN AND ALONG CALIFORNIA GULCH.  THE
       DEPARTMENT NOTED THAT RELEASE OF TREATED WATER TO CALIFORNIA GULCH
       MAY AFFECT DOWNSTREAM CONDITIONS FAVORABLY OR ADVERSELY.
       SPECIFICALLY, IT WAS STATED THAT TREATED WATER MAY FLUSH ACCUMULATED
       PRECIPITATE FROM THE STREAMBED AND THAT WATER-SEDIMENT INTERACTIONS
       WOULD INCREASE DISSOLVED METAL CONCENTRATIONS THROUGH ADSORPTION,
       AND WOULD CERTAINLY INCREASE TOTAL METAL CONCENTRATIONS.  THE
       DEPARTMENT FURTHER NOTED THAT TREATED WATER WOULD IMPROVE THE
       QUALITY OF GROUND WATER IN THE ALLUVIAL AQUIFER.

       EPA RESPONSE.  EPA RECOGNIZES THAT CHEMICAL INTERACTIONS WILL OCCUR
       BETWEEN THE TREATED WATER DISCHARGED FROM THE INTERIM TREATMENT
       PLANT AND THE GULCH SEDIMENTS.  HOWEVER, THE SELECTED REMEDY WILL
       SIGNIFICANTLY REDUCE THE TOTAL METAL LOAD TO THE CALIFORNIA GULCH
       SYSTEM AND, THUS, WILL CONSTITUTE A KEY COMPONENT IN THE OVERALL
       SITE REMEDY.  NEVERTHELESS, EPA RECOGNIZES THAT REMOBILIZATION MAY
       BE GREATLY AFFECT THE QUALITY OF SHALLOW GROUND WATER AND SURFACE
       WATER ALONG CALIFORNIA GULCH.  ADDITIONAL INFORMATION CONCERNING
       REMOBILIZATION OF METALS IS BEING ANALYZED AS PART OF THE PHASE II
       RI REPORT FOR THE CALIFORNIA GULCH SITE.

    9. HECLA COMMENTED THAT THE FS IGNORES THE INSTITUTIONAL ISSUES
       ASSOCIATED WITH OPERATING TREATMENT AND DISPOSAL FACILITIES IN
       PERPETUITY.  HECLA ALSO STATED THAT THE FS IGNORED SLUDGE DISPOSAL
       AND ASSERTED THAT THE REMEDY WOULD INCREASE RATHER THAN DECREASE THE
       AMOUNT OF HAZARDOUS WASTE IN THE ENVIRONMENT.

       EPA RESPONSE.  EPA IS AWARE OF THE PROBLEMS INVOLVED WITH A REMEDIAL
       ACTION THAT MUST BE OPERATED IN PERPETUITY.  EPA HAS MODIFIED ITS
       REMEDY TO INCLUDE TUNNEL PLUGGING, WHICH WILL MINIMIZE THE AMOUNT OF



       SLUDGE REQUIRING DISPOSAL AND ELIMINATE THE NEED FOR PERPETUAL
       TUNNEL MAINTENANCE.  EPA DISAGREES THAT THE REMEDY WILL INCREASE THE
       AMOUNT OF HAZARDOUS WASTE IN THE ENVIRONMENT.  THE TUNNEL DISCHARGE
       NOW DISTRIBUTES METALS WIDELY THROUGHOUT THE ENVIRONMENT AND
       CONTRIBUTES TO WIDESPREAD CONTAMINATION.  BOTH THE PREFERRED
       ALTERNATIVE AND THE SELECTED REMEDY PROVIDE FOR COLLECTION,
       TREATMENT, AND DISPOSAL OF SLUDGE, WHICH WILL CONTAIN AND MINIMIZE
       DISPERSION OF METALS IN THE ENVIRONMENT.  THE QUESTIONS RAISED BY
       HECLA REGARDING IMPLEMENTATION OF THE REMEDY HAVE BEEN ADDRESSED IN
       THE RECORD OF DECISION.  EPA HAS FILED AN ACTION UNDER CERCLA
       SEEKING TO HAVE DEFENDANTS IMPLEMENT AND MAINTAIN THE REMEDY.

   10. EPA'S HAZARDOUS WASTE RESEARCH LABORATORY COMMENTED THAT BACKFILLING
       MINE VOIDS WITH A PERMEABLE MATERIAL SUCH AS MINE TAILINGS OR QUARRY
       ROCK, AS DISCUSSED IN PART IN ALTERNATIVE 1, WOULD NOT ISOLATE THE
       SULFIDE ZONES FROM CONTACT WITH WATER NOR WOULD IT NECESSARILY
       REDUCE THE QUANTITY OF WATER MOVING THROUGH THE MINE VOIDS.  IT WAS
       FURTHER COMMENTED THAT ONLY IF THE MINE VOIDS WERE FILLED WITH AN
       IMPERMEABLE MATERIAL WOULD THIS APPROACH BE EFFECTIVE.

       EPA RESPONSE.  EPA AGREES WITH THE ABOVE CONTENTION.  IT WAS FOR
       THAT REASON THAT THE BACKFILLING BY MEANS OTHER THAN A TYPE OF
       CONCRETE WERE REJECTED DURING THE DEVELOPMENT OF ALTERNATIVES IN THE
       FS.  IN THE INITIAL SCREENING OF ALTERNATIVES, IT WAS FURTHER
       RECOGNIZED THAT EVEN BACKFILLING WITH GROUT MAY NOT BE TECHNICALLY
       FEASIBLE, IN THAT IT MAY NOT BE POSSIBLE TO FILL ALL THE MINE VOIDS.

   11. THE DEPARTMENT OF THE INTERIOR COMMENTED THAT THE EFFECT OF SURFACE
       SOLIDS, WHICH CAN BE WASHED INTO THE GULCH DURING RUNOFF PERIODS,
       HAS NOT BEEN CONSIDERED CAREFULLY.

       EPA RESPONSE.  EPA AGREES THAT SURFACE SOLIDS (SUCH AS MINE WASTES,
       TAILINGS, AND SOILS) CAN BE WASHED INTO CALIFORNIA GULCH.  THESE
       WILL BE ADDRESSED IN A SUBSEQUENT OPERABLE UNIT.

   12. THE STATE OF COLORADO REQUESTED THAT THE INFORMATION CONCERNING
       WETLANDS (PARAGRAPH 3, PAGE 8-22) BE CLARIFIED.  THE STATE NOTED
       THAT THERE APPEARS TO BE MISINFORMATION ON PLANT TOXICITY AND
       REMOBILIZATION OF METALS; PLANTS THAT ARE METAL-TOLERANT EXCLUDE OR
       ENCAPSULATE METAL IONS AND, THEREFORE, ARE NOT AFFECTED BY METAL
       CONCENTRATIONS.  THE STATE ALSO STATED METAL UPTAKE OFTEN OCCURS IN
       ACIDIC CONDITIONS, AND SO THE REMOBILIZATION STATEMENT IS CONFUSING.

       EPA RESPONSE.  SOME WETLAND PLANTS THAT ARE METAL-TOLERANT ACTIVELY
       EXCLUDE METALS FROM TRANSFER INTO ROOT AND LEAF STRUCTURES.  OTHER
       WETLAND PLANTS UPTAKE METAL IONS, STORING THEM IN RHIZOME AND ROOT
       STRUCTURES AND SEASONALLY TRANSLOCATING THEM TO ABOVEGROUND
       VEGETATIVE STRUCTURES.  SIMILARLY, SOME PLANTS BIND THE IONS TO
       ORGANIC MOLECULES WITHIN THE PLANT STRUCTURE AND IONS ARE
       IMMOBILIZED IN THIS MANNER.  IN GENERAL, EVIDENCE OF PLANT TOXICITY
       HAS BEEN LINKED TO METAL CONCENTRATIONS IN THE LEAF MATERIAL
       ELEVATED BEYOND SOME THRESHOLD LEVEL, THE LATTER DEPENDENT ON THE
       PLANT SPECIES AND OTHER IONS PRESENT.  THUS, IN METAL-TOLERANT
       PERENNIAL SPECIES THAT TRANSLOCATE METAL IONS, OVER SEVERAL SEASONS
       ION ACCUMULATION IN LEAF TISSUE MAY EXCEED THE TOLERANCE LIMIT.

       METAL UPTAKE BY PLANTS FREQUENTLY OCCURS UNDER ACIDIC CONDITIONS
       BECAUSE METAL IONS ARE MORE AVAILABLE IN SOIL-WATER SOLUTIONS.
       METAL IONS ARE RELEASED FROM EXCHANGE SITES IN ORGANIC SOIL
       SUBSTRATES AND ARE DISSOLVED FROM PRECIPITATED FORMS UNDER ACIDIC
       CONDITIONS.  REMOBILIZATION THUS REFERS TO MOVEMENT FROM THE SOIL
       SUBSTRATE, RATHER THAN MOVEMENT OUT OF THE PLANTS.



   13. THE STATE OF COLORADO COMMENTED THAT APPENDIX I OF THE FS STATES
       THAT GROUND WATER FLOW AWAY FROM THE MINED AREA WOULD BE ATTENUATED.
       THE STATE QUESTIONED WHETHER THIS STATEMENT IS SUBSTANTIATED AND
       SUGGESTED THAT, GIVEN THE LACK OF SPECIFIC KNOWLEDGE ABOUT GROUND
       WATER MOVEMENT IN THE AREA, STATEMENTS ABOUT GROUND WATER SHOULD BE
       QUALIFIED.

       EPA RESPONSE.  THE NONMINERALIZED GEOLOGIC FORMATIONS IN THE
       NORTHERN PORTION OF THE LEADVILLE MINING DISTRICT CONTAIN
       SIGNIFICANT QUANTITIES OF CARBONATE MATERIALS (LIMESTONE) THAT WILL
       BUFFER ACIDIC WATER THAT MIGHT FLOW NORTH FROM THE MINE WORKINGS.
       THEREFORE, IT IS UNLIKELY ANY LOW PH WATER WOULD AFFECT THE GROUND
       WATER IN THE UPPER EVANS GULCH AREA.  ACIDIC WATER THAT WOULD FLOW
       TOWARD UPPER CALIFORNIA GULCH WOULD BE ATTENUATED BY NONMINERALIZED
       GEOLOGIC FORMATIONS.  FURTHERMORE, THE SELECTED REMEDY INCORPORATES
       A MONITORING PROGRAM TO DETECT CONTAMINANT MIGRATION AND CONTINGENCY
       MEASURES TO DEAL WITH THIS MIGRATION SHOULD IT OCCUR AND BE JUDGED
       TO POSE A HEALTH OR ENVIRONMENTAL RISK.

   14. THE STATE OF COLORADO NOTED THAT THE ASSUMPTION THAT ROASTED WASTE
       COULD BE NON-ACID GENERATING (PAGE 5-23 OF THE FS) MAY BE IN ERROR
       BASED ON DATA FROM THE EAGLE MINE.  THE STATE SUGGESTED THAT THIS
       STATEMENT BE REVISED TO INDICATE THAT SITE-SPECIFIC TESTING WOULD BE
       USED TO DETERMINE THE NATURE OF THE MATERIAL.

       EPA RESPONSE.  SPECIFIC OXIDATION PROCESSES WOULD BE DESIGNED TO
       FULLY OXIDIZE THE PYRITIC MATERIALS UNDER CONSIDERATION AND PRODUCE
       A NON-ACID GENERATING WASTE.  IF THIS OPTION IS PURSUED, LABORATORY
       TESTING WOULD BE UNDERTAKEN TO CONFIRM DESIGN CRITERIA OF THE
       OXIDATION PROCESS.

   15. THE STATE ALSO COMMENTED THAT THE SCREENING OF ALTERNATIVES SHOULD
       CONSIDER THE IMPACTS AND HAZARDS ASSOCIATED WITH THE IMPLEMENTATION
       OF THOSE ALTERNATIVES (I.E., ROOF FALLS OR CONTACT WITH SLIMES
       DURING TUNNEL REHABILITATION).  THE STATE NOTED THAT SUCH
       CONSIDERATIONS COULD BE IMPORTANT IN THE SCREENING PROCESS AND
       CERTAINLY MUST BE CONSIDERED IN THE DESIGN OF THE PREFERRED
       ALTERNATIVE.

       EPA RESPONSE.  CONSTRUCTION-RELATED RISKS WERE CONSIDERED IN THE
       DETAILED ANALYSIS PORTION (SECTION 8) OF THE FS.  EPA AGREES THAT
       SAFETY CONDITIONS MUST BE TAKEN INTO ACCOUNT DURING REMEDIAL DESIGN.

   16. AMDAG COMMENTED ON THE TECHNICAL ADEQUACY OF THE HIGH DENSITY SLUDGE
       (HDS)/ION-EXCHANGE TREATMENT SYSTEM IN DEALING WITH CHANGES TO
       INFLUENT CONDITIONS.

       EPA RESPONSE.  EPA'S PROPOSED REMEDY HAS BEEN MODIFIED TO INCLUDE AN
       INTERIM TREATMENT SYSTEM, SO HDS TREATMENT WILL NOT BE USED.
       ADDITIONAL YAK TUNNEL FLOW AND CHEMISTRY INFORMATION WILL BE
       OBTAINED DURING THE REMEDIAL DESIGN PHASE.  EPA AGREES THAT
       ADDITIONAL WORK IS REQUIRED TO DESIGN A TREATMENT SYSTEM THAT WILL
       PROPERLY PERFORM UNDER ALL CIRCUMSTANCES.

   17. AMDAG STATED THAT EPA'S PROPOSED REMEDY DID NOT ADEQUATELY ADDRESS
       SURGE EVENTS.

       EPA RESPONSE.  EPA DISAGREES WITH THIS COMMENT.  BOTH ALTERNATIVES 5
       AND 7 INCORPORATED PROVISIONS FOR PONDS TO COLLECT SURGES THAT COULD
       OCCUR DURING TUNNEL REHABILITATION OR AFTER IMPLEMENTATION OF THE
       REMEDY.  EPA'S SELECTED REMEDY INCLUDES CONSTRUCTION OF SURGE PONDS
       PRIOR TO ANY ENTRY INTO THE TUNNEL.  IN ADDITION, THE PLACEMENT OF
       THREE PLUGS WITHIN THE YAK TUNNEL WILL VIRTUALLY REMOVE THE



       POTENTIAL FOR SURGES AFTER THE PLUGS ARE CONSTRUCTED.

   18. AMDAG STATED THAT OXIDATION OF SULFIDES WILL CONTINUE TO BE A
       PROBLEM UNLESS CONDITIONS ARE MODIFIED TO REDUCE THE CONTACT OF
       ATMOSPHERIC OXYGEN WITH SULFIDES.

       EPA RESPONSE.  EPA AGREES AND HAS SELECTED A REMEDY THAT WILL
       INCLUDE A PLUGGING COMPONENT.  PLUGGING WILL MINIMIZE THE AMOUNT OF
       SULFIDE OXIDATION, ALTHOUGH SOME SULFIDES ARE EXPECTED TO REMAIN
       ABOVE THE EQUILIBRIUM GROUND WATER LEVEL AFTER PLUGGING.

   19. AMDAG COMMENTED THAT WITH PLUGGING, THE GROUND WATER FLOW PATH MAY
       INCREASE, AND THAT PLUGGING MAY SIGNIFICANTLY INFLUENCE GROUND WATER
       CHEMISTRY.

       EPA RESPONSE.  THE SELECTED REMEDY WILL INFLUENCE GROUND WATER
       CHEMISTRY AND FLOW.  HOWEVER, IT IS NOT EXPECTED TO RESULT IN
       UNACCEPTABLE GROUND WATER CONTAMINATION IN NEIGHBORING GROUND WATER
       REGIONS.  AS AN ADDITIONAL SAFEGUARD, THE SELECTED REMEDY INCLUDES A
       MONITORING NETWORK TO SAMPLE WATER CHEMISTRY AND GROUND WATER LEVELS
       IN AND AROUND THE FLOODED MINE ZONES.  IF GROUND WATER IMPACTS ARE
       IDENTIFIED, CONTINGENCY PUMP-AND-TREAT MEASURES WILL BE IMPLEMENTED.

   20. AMDAG STATED THAT THE EQUATIONS GIVEN BY STUMM AND MORGAN (1981) DO
       NOT REFLECT THE TIME CHEMISTRY OF ACID GENERATION FROM IRON SULFIDE
       OXIDATION AND PRESENTED AN UNPUBLISHED PAPER BY SULLIVAN, REDDY, AND
       YELTON (1987).

       EPA RESPONSE.  EPA APPRECIATES THE ADDITIONAL INFORMATION PROVIDED
       BY AMDAG.  RATE REACTION CALCULATIONS WOULD ONLY BE RELEVANT DURING
       THE INITIAL STAGES OF THE ACID MINE DRAINAGE FORMATION.  HOWEVER,
       THE SYSTEM HAS ALREADY REACHED THE STATE OF ACID GENERATION.

   21. LEADVILLE CORPORATION AGREED THAT THE DIAMOND/RESURRECTION PLUG
       WOULD REDUCE TUNNEL DISCHARGE FROM THE YAK PORTAL BY 20 PERCENT.
       HOWEVER, LEADVILLE CORPORATION STATED THAT MODELING UNDERTAKEN ON
       ITS BEHALF INDICATED THAT THE METAL MASS LOADING WOULD PROBABLY
       INCREASE RATHER THAN DECREASE AS SUGGESTED IN APPENDIX B OF THE FS.
       ACCORDING TO LEADVILLE CORPORATION, THIS WOULD BE DUE TO (1)
       ELIMINATION OF THE BUFFERING CAPACITY OF WATER FROM THE RESURRECTION
       AREA, AND (2) LOSS OF DILUTION BY THIS WATER.  LEADVILLE CORPORATION
       SUGGESTED THAT THESE TWO EFFECTS SHOULD BE TAKEN INTO ACCOUNT WHEN
       THE PROPOSED TREATMENT PLANT MOVES FROM THE CONCEPTUAL TO THE DESIGN
       PHASE.

       EPA RESPONSE.  EPA AGREES THAT THE RESURRECTION PLUG ALONE, BY
       CUTTING OFF ENTRY OF THE HIGHER PH WATER TO THE TUNNEL, COULD REDUCE
       THE AMOUNT OF SLUDGE PRECIPITATION IN THE UNDERGROUND WORKINGS AND,
       HENCE, INCREASE THE METAL LOADS AT THE PORTAL.  HOWEVER, THE
       SELECTED REMEDY EMPLOYS AT LEAST TWO ADDITIONAL PLUGS LOCATED
       DOWNGRADIENT FROM THE RESURRECTION PLUG AND HENCE WOULD PREVENT ANY
       INCREASED METAL LOAD FROM EXITING THE TUNNEL.  FURTHERMORE, THE
       TOTAL AMOUNT OF METAL THAT IS DISSOLVED FROM THE MINERALIZED ROCK
       WOULD DECREASE AS SULFIDE ROCK WOULD BE INUNDATED BY RISING GROUND
       WATER.

   22. ALPENGLOW EXCURSIONS AND MR. RASMUSSEN QUESTIONED HOW THE SLUDGE
       BY-PRODUCT FROM THE TREATMENT PLANT WOULD BE DISPOSED OF.

       EPA RESPONSE.  SLUDGE FROM THE INTERIM TREATMENT FACILITY WILL BE
       STORED IN THE SURGE PONDS ON AN INTERIM BASIS.  A PERMANENT DISPOSAL
       OPTION WILL BE IMPLEMENTED IN CONJUNCTION WITH A FUTURE OPERABLE
       UNIT.



   23. ALPENGLOW EXCURSIONS QUESTIONED WHAT KIND OF PROVISIONS WOULD BE
       MADE FOR PERIODS OF MALFUNCTION OR DOWNTIME DUE TO FLOODS,
       BREAKDOWNS, OR HUMAN ERROR.  HECLA ALSO COMMENTED ON THE POTENTIAL
       FOR TREATMENT PLANT UPSETS.

       EPA RESPONSE.  THE SURGE PONDS WILL BE USED TO ALLOW SUFFICIENT
       STORAGE CAPACITY FOR SHORT-TERM REPAIR OF THE TREATMENT PLANT.
       WELL-TRAINED OPERATING PERSONNEL WILL MINIMIZE OPERATIONAL MISTAKES,
       AND A PREVENTIVE MAINTENANCE PROGRAM AND PROPER PLANT DESIGN AND
       CONSTRUCTION WILL MINIMIZE BREAKDOWNS.  THE PONDS WILL BE PROTECTED
       FROM A 100-YEAR FLOOD BY A SYSTEM BYPASS AND THE PLANT WILL BE
       LOCATED OUTSIDE THE FLOODPLAIN AREA.

   24. ALPENGLOW EXCURSIONS ASSERTED THAT THE YAK TUNNEL, PARTS OF WHICH
       WERE CONSTRUCTED 100 YEARS AGO, WOULD NOT ACCOMMODATE MODERN MINING
       EQUIPMENT.  MR. ROBERT DECHANT FELT THAT MANY OF THE MINING
       TECHNIQUES DISCUSSED IN THE FS WOULDN'T BE FEASIBLE FOR THE YAK TUNNEL.

       EPA RESPONSE.  THE TUNNEL WAS CONSTRUCTED TO BE A NOMINAL 8 FEET
       SQUARE IN SIZE AND TO ACCOMMODATE A LOCOMOTIVE ENGINE AND ORE CARS.
       EVEN WITH COLLAPSED WALLS, THE TUNNEL SHOULD BE LARGE ENOUGH TO
       ACCOMMODATE EQUIPMENT CONSIDERED FOR USE IN REHABILITATION.  TUNNEL
       SECTIONS WITH COLLAPSED WALLS OR ROOF WILL BE CLEARED OUT AND
       REINFORCED TO MAINTAIN ACCESS.  BASED ON INFORMATION AVAILABLE TO
       EPA REGARDING TUNNEL CONDITIONS AND MODERN MINING TECHNIQUES, EPA
       BELIEVES THAT TUNNEL REHABILITATION AND MAINTENANCE WOULD BE
       FEASIBLE.  HOWEVER, AN ALTERNATE ACCESS METHOD IDENTIFIED IN THE
       SELECTED REMEDY IS TO CONSTRUCT A NEW SHAFT FOR CONSTRUCTION OF THE
       PORTAL PLUG.  THIS SHAFT COULD LATER BE USED AS PART OF THE WATER
       LEVEL CONTROL SYSTEM.

   25. THE DEPARTMENT OF THE INTERIOR COMMENTED THAT THE 2-MILLION-GALLON
       SURGE CONTROL POND, OR WETLANDS, PROPOSED FOR TREATMENT OF THE ACID
       DRAINAGE FROM THE YAK TUNNEL WOULD CREATE AN ATTRACTIVE, BUT
       DANGEROUS HABITAT FOR MIGRATORY WATERBIRDS.  THE DEPARTMENT
       SUGGESTED INSTEAD THAT A CLOSED TREATMENT SYSTEM OR OTHER MIGRATION
       MEASURES BE USED.

       EPA RESPONSE.  EPA'S SELECTED REMEDY WILL UTILIZE THE SURGE PONDS ON
       AN INTERIM BASIS TO COLLECT AND TREAT SURGES FROM THE TUNNEL THAT
       MAY OCCUR DURING PLUG CONSTRUCTION AND AS A TREATMENT FACILITY FOR
       ACID DRAINAGE THAT MAY OCCUR AFTER PLUG INSTALLATION.  WETLANDS
       TREATMENT IS NOT A PART OF THE SELECTED REMEDY.  EPA RECOGNIZES THAT
       WATERFOWL MAY BE ATTRACTED TO THE PONDS AND WILL WORK WITH THE
       DEPARTMENT OF THE INTERIOR AND THE COLORADO DIVISION OF WILDLIFE TO
       MITIGATE POTENTIAL IMPACTS ON WATERFOWL.

   26. MR. BATES STATED THAT OVERFLOWS WILL RESULT FROM ANY ALTERNATIVE
       USING MINE SEALS TO PARTIALLY (OR TOTALLY) SEAL THE YAK TUNNEL.  HE
       NOTED THAT OVERFLOW POINTS WOULD HAVE TO BE IDENTIFIED AND MEASURES
       INCLUDED TO COLLECT AND HANDLE THE OVERFLOW WATER, WHICH WOULD
       LIKELY STILL BE CONTAMINATED.  HE ALSO STATED THAT THE FULL OR
       PARTIAL PLUGGING ALTERNATIVES APPEAR TO ASSUME NO OVERFLOW OF
       CONTAMINATED WATER AND ONLY ADDRESS DIRECT DISCHARGE FROM THE TUNNEL
       PORTAL.

       EPA RESPONSE.  IN ANALYZING ALTERNATIVE REMEDIAL ACTIONS, EPA
       ASSESSED THE POTENTIAL FOR GROUND WATER MIGRATION AND SURFACE
       SEEPAGE IN BOTH THE EVANS GULCH AND CALIFORNIA GULCH AREAS.  BECAUSE
       OF UNCERTAINTY ASSOCIATED WITH THE EFFECTS OF TUNNEL PLUGGING, EPA
       HAS DEVELOPED A MONITORING PLAN AND CONTINGENCY MEASURES TO ADDRESS
       POSSIBLE SEEPAGE OR GROUND WATER CONTAMINATION.  THE CONTINGENCY
       MEASURES, AS WELL AS COMPONENTS OF THE REMEDY ADDRESSING SEEPAGE,



       ARE DESCRIBED IN THE RECORD OF DECISION.

   27. BOTH THE DEPARTMENT OF THE INTERIOR AND THE STATE OF COLORADO
       SUBMITTED LISTS OF EDITORIAL CHANGES THAT SHOULD BE MADE TO THE FS.

       EPA RESPONSE.  THESE CORRECTIONS HAVE BEEN INCLUDED IN APPENDIX B OF
       THIS RESPONSIVENESS SUMMARY.

   28. ALPENGLOW EXCURSIONS, ASARCO, HECLA, LEADVILLE CORPORATION, AND THE
       STATE OF COLORADO QUESTIONED WHETHER PHYSICAL HAZARDS TO WORKERS
       INVOLVED IN IMPLEMENTING THE PROPOSED ALTERNATIVE HAD BEEN FULLY
       ADDRESSED IN THE FS OR SUFFICIENTLY CONSIDERED.

       EPA RESPONSE.  THE PHYSICAL HAZARDS OF REHABILITATING THE YAK TUNNEL
       WERE TAKEN INTO CONSIDERATION DURING THE DETAILED ANALYSIS OF
       ALTERNATIVES.  ALTHOUGH THE CONDITIONS WITHIN THE TUNNEL MAY BE
       POOR, MODERN MINING TECHNOLOGY CAN BE USED TO REHABILITATE THE
       TUNNEL SAFELY.  NEVERTHELESS, IN PART BECAUSE OF CONCERN ABOUT
       WORKER SAFETY, THE SELECTED REMEDY MINIMIZES THE AMOUNT OF WORK THAT
       WILL BE NECESSARY IN THE TUNNEL.  ALL APPLICABLE HEALTH AND SAFETY
       REQUIREMENTS WILL BE MET.

   29. HECLA COMMENTED THAT EPA FAILED TO PROPERLY SCOPE REMEDIAL OR
       REMOVAL MEASURES SUITABLE TO ABATE THE THREAT AND SET PRIORITIES FOR
       IMPLEMENTATION OF THE MEASURES IN ACCORDANCE WITH 40 CFR SECTION
       300.68(E)(1).  HECLA ALSO COMMENTED THAT EPA HAS NOT GIVEN
       APPROPRIATE REVIEW TO A SUITE OF ALTERNATIVES.

       EPA RESPONSE.  SECTION 5 OF THE FS ("SCOPING OF RESPONSE ACTIONS AND
       ASSOCIATED TECHNOLOGIES") DESCRIBES HOW EPA DETERMINED THE SCOPE OF
       RESPONSE ACTIONS SUITABLE TO ABATE THE THREAT FROM THE YAK TUNNEL.
       SECTIONS 5, 6, 7 AND 8 OF THE FS DOCUMENT THE FULL RANGE OF
       ALTERNATIVES CONSIDERED BY EPA AND THE REASONS WHY THEY WERE
       REJECTED OR RETAINED.  EPA HAS ALSO SET PRIORITIES FOR RESPONSE
       ACTION.  EPA CONDUCTED A REMOVAL ACTION TO ENSURE THAT NO FAMILIES
       WERE USING CONTAMINATED GROUND WATER FOR DRINKING WATER.  IN
       ADDITION, EPA'S PREPARATION OF AN FS FOR THE YAK TUNNEL OPERABLE
       UNIT INDICATES EPA'S PRIORITY FOR REMEDIAL ACTION.

   30. HECLA COMMENTED THAT EPA FAILED TO ADDRESS NUMEROUS FACTORS RELATIVE
       TO THE EFFECTIVENESS, FEASIBILITY, AND COST-EFFECTIVENESS OF VARIOUS
       TECHNOLOGIES.

       EPA RESPONSE.  HECLA'S COMMENTS DID NOT IDENTIFY THE NUMEROUS
       FACTORS, SO EPA IS NOT SURE WHICH FACTORS WERE MEANT.  SECTIONS 7
       AND 8 OF THE FS DESCRIBE THE INITIAL SCREENING AND DETAILED ANALYSIS
       OF ALTERNATIVES BASED ON EFFECTIVENESS, IMPLEMENTABILITY, AND COST.

   31. HECLA COMMENTED THAT EPA FAILED TO EVALUATE THE POTENTIAL THREAT TO
       HUMAN HEALTH AND THE ENVIRONMENT ASSOCIATED WITH EXCAVATION,
       TRANSPORT, AND REDISPOSAL, OR CONTAINMENT AS REQUIRED BY 42 USC
       SECTION 9621(B)(1)(G).

       EPA RESPONSE.  SEVERAL ALTERNATIVES, INCLUDING ALTERNATIVES 3 AND 4,
       INVOLVED EXCAVATION, TRANSPORT, AND REDISPOSAL.  THE IMPACTS FROM
       IMPLEMENTATION OF THESE ALTERNATIVES ARE DISCUSSED UNDER THE
       SCREENING ANALYSIS IN SECTION 7.  THESE ALTERNATIVES WERE SCREENED
       OUT DURING INITIAL SCREENING IN PART BECAUSE OF UNACCEPTABLE
       ENVIRONMENTAL IMPACTS.  IT WAS, THEREFORE, UNNECESSARY TO COMPLETE A
       MORE DETAILED HUMAN HEALTH AND ENVIRONMENTAL IMPACT ANALYSES.

       THE SELECTED REMEDY DOES NOT INCORPORATE EXCAVATION, TRANSPORT, AND
       REDISPOSAL.  REMOVAL AND DISPOSAL OF THE INTERIM TREATMENT PLANT



       SLUDGE WILL BE ADDRESSED IN A SUBSEQUENT OPERABLE UNIT.  TUNNEL
       PLUGGING IS FUNDAMENTALLY A CONTAINMENT REMEDY.  EPA FULLY EVALUATED
       THE IMPACTS OF TUNNEL PLUGGING AND DEVELOPED A REMEDY THAT WOULD
       MITIGATE POTENTIAL IMPACTS.

   32. NUMEROUS COMMENTERS, INCLUDING ASARCO, HECLA, THE STATE OF COLORADO,
       AND ALPENGLOW EXCURSIONS, RAISED QUESTIONS ABOUT THE FEASIBILITY OF
       REHABILITATING THE YAK TUNNEL AND THE COSTS, SAFETY CONSIDERATIONS,
       AND LEVEL OF EFFORT REQUIRED TO REHABILITATE AND MAINTAIN THE TUNNEL.

       EPA RESPONSE.  EPA AGREES THAT REHABILITATION AND MAINTENANCE OF THE
       TUNNEL COULD BE DIFFICULT, BUT BELIEVES THAT IT IS WELL WITHIN THE
       SCOPE OF CURRENT TECHNOLOGY AND, PROVIDED IT IS CARRIED OUT WITH
       EXPERIENCED PERSONNEL, THIS WORK WOULD BE FEASIBLE AND
       IMPLEMENTABLE.  NEVERTHELESS, THE SELECTED REMEDY MINIMIZES THE
       AMOUNT OF TUNNEL REHABILITATION THAT WOULD BE NECESSARY.

   33. HECLA COMMENTED THAT THE STATED GOAL OF THE FS PROVIDES NO BASIS TO
       DETERMINE WHICH REMEDIES, IF ANY, COST-EFFECTIVELY ATTAIN SUCH GOALS.

       EPA RESPONSE.  THE PURPOSE OF AN FS IS TO EVALUATE ALTERNATIVE
       REMEDIES.  PART OF THE REMEDY SELECTION PROCESS INCLUDES DETERMINING
       THE DEGREE OF CLEANUP NECESSARY TO PROTECT HUMAN HEALTH AND THE
       ENVIRONMENT.  THE DEGREE OF CLEANUP IS DESCRIBED IN SECTION 4 AND
       APPENDIX C OF THE FS.  ALTERNATIVES WERE ANALYZED BASED ON THEIR
       ATTAINMENT OF THESE GOALS.

   34. HECLA COMMENTED THAT THE FS SEEMED TO ASSUME THAT THE TREATMENT
       FACILITY WOULD BE LOCATED AT THE PORTAL AND THAT OTHER ALTERNATIVES,
       SUCH AS LOCATION OF THE PLANT AT THE CONFLUENCE OF CALIFORNIA GULCH
       AND THE ARKANSAS RIVER, WERE NOT OR WERE ONLY SUPERFICIALLY ADDRESSED.

       EPA RESPONSE.  UNDER ALTERNATIVES CONSIDERED IN THE FS, THE
       TREATMENT FACILITY COULD BE LOCATED NEAR THE CONFLUENCE.  THE
       SPECIFIC LOCATION WAS TO BE ADDRESSED DURING THE DESIGN PHASE.

   35. ASARCO STATED THAT IT WAS A RELATIVELY MINOR CONTRIBUTOR TO
       HISTORICAL MINING DISTURBANCES IN CALIFORNIA GULCH, INCLUDING
       DEVELOPMENT AND USE OF THE YAK TUNNEL, IN THE VICINITY OF THE
       CALIFORNIA GULCH SITE.

       EPA RESPONSE.  THE RELATIVE CONTRIBUTION OF PARTICULAR PARTIES TO
       THE CONTAMINATION PROBLEM IS NOT RELEVANT TO THE SELECTION OF REMEDY.

   36. ASARCO SUGGESTED THAT IT IS NOT ONLY THE SULFIDE ROCK THAT CAUSES A
       WATER QUALITY IMPACT, BUT THAT OXIDIZED MINERAL-BEARING ROCK ALSO
       CAN CAUSE WATER QUALITY PROBLEMS.

       EPA RESPONSE.  EPA AGREES WITH THIS COMMENT BUT NOTES THAT THE
       SULFIDE ROCK IS A MAJOR SOURCE OF CONTAMINATION.  IT IS ANTICIPATED
       THAT TUNNEL PLUGGING WILL RESULT IN INUNDATION OF SULFIDE ZONES AS
       WELL AS SOME OXIDE AND NON-MINERALIZED AREAS.  MONITORING AND
       CONTINGENCY MEASURES ARE INCORPORATED INTO THE SELECTED REMEDY TO
       DEAL WITH ANY WATER QUALITY PROBLEMS SHOULD THEY ARISE.

   PUBLIC PARTICIPATION PROCESS

   HECLA MADE NUMEROUS COMMENTS ABOUT RESPONSIBLE PARTY AND PUBLIC
   PARTICIPATION IN THE REMEDY SELECTION PROCESS.  EPA ALSO RECEIVED
   COMMENTS DURING THE PUBLIC MEETING ABOUT PUBLIC PARTICIPATION.  THESE
   ARE DESCRIBED BELOW.

    1. HECLA COMMENTED THAT IT IS ENTITLED TO RAISE ALL OBJECTIONS TO THE



       PROCESS OF REMEDIAL ACTION SELECTION AT THE TIME WHEN ALL COMPONENTS
       OF A CALIFORNIA GULCH REMEDY HAVE BEEN PUBLISHED.  HECLA ALSO STATED
       THAT DIVISION OF THE RESPONSE ACTION INTO OPERABLE UNITS RESTRICTS
       HECLA'S CONSTITUTIONAL AND STATUTORY RIGHTS TO PARTICIPATE IN THE
       REMEDY SELECTION PROCESS AS A WHOLE, RATHER THAN IN AD HOC SEGMENTS.

       EPA RESPONSE.  EPA DISAGREES WITH THIS COMMENT.  UNDER SECTION
       300.68(C) OF THE NCP, RESPONSE ACTIONS MAY BE CONDUCTED IN OPERABLE
       UNITS.  AS DISCUSSED ABOVE, EPA SELECTED THE OPERABLE UNIT REMEDY IN
       ACCORDANCE WITH THE CERCLA, SARA, AND THE NCP.  AS DESCRIBED IN
       SECTION IV OF THE RECORD OF DECISION, EPA COMPLIED WITH ALL
       STATUTORY AND REGULATORY PROVISIONS REGARDING PUBLIC PARTICIPATION
       IN THE REMEDY SELECTION PROCESS.

    2. HECLA STATED THAT THE RI/FS PROCESS IS NOT A TRUE ADMINISTRATIVE
       PROCEEDING, IS AD HOC, AND IS UNRELATED TO RULEMAKING.  HECLA ALSO
       STATED THAT THE PROCESS IS NOT COMMITTED TO A SINGLE ADMINISTRATIVE
       AGENCY, BUT REQUIRES THE CONTRIBUTION OF SEVERAL STATE AND FEDERAL
       AGENCIES.

       EPA RESPONSE.  THE PROCESS FOR SELECTION OF REMEDIAL ACTIONS IS
       DESCRIBED IN THE NCP (40 CFR SECTION 300.68).  UNDER THE NCP, THE
       LEAD AGENCY CONDUCTING THE REMEDIAL ACTION SHALL, AS APPROPRIATE,
       UNDERTAKE AN RI/FS AND SELECT A REMEDY (40 CFR SECTION
       300.68(D)(I)).  EPA IS THE LEAD AGENCY FOR THE CALIFORNIA GULCH
       SITE.  AS PART OF THE REMEDY SELECTION PROCESS, EPA MUST CONSULT
       WITH THE STATE OF COLORADO.  SEE 42 USC SECTION 9621(D)(2)(A)(II),
       (F).  TO IDENTIFY AND ENSURE COMPLIANCE WITH ARARS, EPA ALSO HAS
       CONSULTED WITH VARIOUS FEDERAL AGENCIES.  ALONG WITH THE PUBLIC,
       FEDERAL AGENCIES WERE GIVEN AN OPPORTUNITY TO COMMENT ON THE FS AND
       PROPOSED REMEDIAL ACTION PLAN.

    3. HECLA ASSERTED THAT THE RI/FS PROCESS IS SUBJECT TO SUPERVISION OF
       THE FEDERAL COURT AND COMPLIANCE WITH THE FEDERAL RULES OF CIVIL
       PROCEDURE.  HECLA ALSO STATED THAT REMEDY SELECTION IS A MATTER FOR
       JUDICIAL RATHER THAN ADMINISTRATIVE DETERMINATION.

       EPA RESPONSE.  EPA HAS THE AUTHORITY TO UNDERTAKE RESPONSE ACTIONS
       AND ORDER RESPONSIBLE PARTIES TO UNDERTAKE RESPONSE ACTIONS WITHOUT
       SUPERVISION OF A FEDERAL COURT OR COMPLIANCE WITH THE FEDERAL RULES
       OF CIVIL PROCEDURE (SEE 42 USC SECTIONS 9604 AND 9606).  EPA MAY
       ALSO SEEK JUDICIAL RELIEF AS MAY BE NECESSARY TO ABATE THREATS TO
       PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT UNDER 42 USC SECTION
       9606.  IN THIS INSTANCE, EPA HAS FILED AN ACTION SEEKING TO HAVE
       RESPONSIBLE PARTIES IMPLEMENT THE REMEDY SELECTED BY EPA.  UNDER 42
       USC SECTION 9613(J), JUDICIAL REVIEW OF ANY ISSUES CONCERNING THE
       ADEQUACY OF ANY RESPONSE ACTION TAKEN OR ORDERED BY EPA IS LIMITED
       TO THE ADMINISTRATIVE RECORD.

    4. HECLA COMMENTED THAT THE RI/FS PROCESS IS CONSTITUTIONALLY DEFECTIVE
       BECAUSE EPA HAS NOT PROVIDED DEFENDANTS WITH A MEANINGFUL
       OPPORTUNITY FOR COMMENT AND INPUT INTO THE PROCESS SUCH THAT DUE
       PROCESS REQUISITES COULD BE SATISFIED.  HECLA PROTESTED EPA'S
       UNAUTHORIZED ACTIONS AND CLAIMED THAT THE COMMENT PERIOD WAS A
       NULLITY AND THAT ANY DECISION BASED ON THE SELF-SERVING, ONE-SIDED
       FS AND PROPOSED REMEDIAL ACTION PLAN WOULD BE ARBITRARY, CAPRICIOUS,
       IN EXCESS OF EPA'S JURISDICTION, AND UNAUTHORIZED BY LAW.

       EPA RESPONSE.  EPA DISAGREES WITH THIS COMMENT.  AS NOTED ABOVE, EPA
       HAS CONDUCTED THE REMEDY SELECTION PROCESS IN ACCORDANCE WITH ALL
       STATUTORY AND REGULATORY REQUIREMENTS.  VARIOUS DEFENDANTS IN UNITED
       STATES V. APACHE AND ENERGY MINERALS CO., INCLUDING HECLA, WERE
       GIVEN THE OPPORTUNITY TO PLAY A SUBSTANTIAL ROLE IN THE REMEDY



       SELECTION PROCESS.  SOME OF THESE OPPORTUNITIES ARE DESCRIBED IN
       SECTION IV OF THE RECORD OF DECISION AND APPENDIX A OF THIS
       RESPONSIVENESS SUMMARY.  EPA HAS CAREFULLY CONSIDERED COMMENTS,
       INFORMATION, AND PROPOSALS RECEIVED FROM DEFENDANTS AND OTHER
       MEMBERS OF THE PUBLIC.  THE RECORD OF DECISION AND THIS
       RESPONSIVENESS SUMMARY DOCUMENT HOW THESE COMMENTS HAVE BEEN
       INCORPORATED OR ADDRESSED.

    5. HECLA ASSERTED THAT THE RI/FS DOCUMENTS ARE NOTHING MORE THAN
       SUMMARIES OF EXPECTED TESTIMONY OF EXPERT WITNESSES.

       EPA RESPONSE.  EPA DISAGREES WITH THIS COMMENT.  UNDER 40 CFR
       SECTION 300.68, EPA CONDUCTS AN RI/FS TO DETERMINE THE NATURE AND
       EXTENT OF THE THREAT PRESENTED BY THE RELEASE AND TO EVALUATE
       PROPOSED REMEDIES.  THE RI/FS DOCUMENTS ARE PART OF THE
       ADMINISTRATIVE RECORD FOR JUDICIAL REVIEW.

    6. HECLA COMMENTED THAT THE CONFLICTING ROLE OF EPA AND THE STATE OF
       COLORADO LED TO DUPLICATIONS AND INCONSISTENCIES.

       EPA RESPONSE.  EPA DEVELOPED AND SELECTED THE REMEDY FOR THE YAK
       TUNNEL OPERABLE UNIT IN CONSULTATION WITH THE STATE OF COLORADO.
       STUDIES COMPLETED BY THE STATE ARE PART OF THE ADMINISTRATIVE RECORD
       UPON WHICH EPA BASED SELECTION OF THE REMEDY.

    7. HECLA COMMENTED THAT EPA'S ANALYSIS OF THE CALIFORNIA GULCH SITE HAS
       SO CONFUSED THE NATURE OF CONTAMINATION, ITS SOURCES, THE
       RELATIONSHIP OF THE YAK TUNNEL TO THE REST OF THE SITE, AND THE
       SEQUENCE OF REPORTS AND STUDIES THAT IT IS IMPOSSIBLE FOR THE TYPE
       OF DETAILED AND SYSTEMATIC CONSIDERATION OF ENVIRONMENTAL, ECONOMIC,
       AND INSTITUTIONAL ISSUES AND IMPACTS AS MANDATED IN BOTH CERCLA AND
       THE NATIONAL ENVIRONMENTAL POLICY ACT.

       EPA RESPONSE.  THE EXECUTIVE SUMMARIES OF THE PHASE I RI AND THE FS
       BRIEFLY DESCRIBE THE SOURCES AND NATURE OF SITE CONTAMINATION.  THE
       INTRODUCTIONS TO BOTH THE DOCUMENTS ALSO DESCRIBE THE SUPERFUND
       REMEDY SELECTION PROCESS FOR THE CALIFORNIA GULCH SITE AND HOW THE
       VARIOUS DOCUMENTS RELATE TO THIS PROCESS.  THE FS DESCRIBES THE YAK
       TUNNEL AND THE FUNCTION OF THE OPERABLE UNIT.  THE FS INCLUDES
       DETAILED ANALYSES OF ALTERNATIVES AS REQUIRED BY THE NCP.

    8. HECLA COMMENTED THAT EPA HAS FORECLOSED INTERESTED PARTIES FROM ANY
       MEANINGFUL OPPORTUNITY TO PROVIDE REASONABLE COMMENT AND INFORMATION
       REGARDING POTENTIAL REMEDIES.  SPECIFICALLY, HECLA NOTED THAT EPA
       HAS MADE NO DETERMINATION THAT GOOD FAITH NEGOTIATIONS WITH
       RESPONSIBLE PARTIES ARE NOT OR WERE NOT POSSIBLE AS REQUIRED BY
       SECTION 122 OF CERCLA AND FURTHER STATED THAT THIS SYSTEMATIC
       EXCLUSION OF PARTIES FROM THE REMEDY SELECTION PROCESS HAS DEPRIVED
       EPA OF POTENTIALLY VALUABLE INSIGHT AND EXPERIENCE.  HECLA ALSO
       ASSERTED THAT EPA'S FAILURE TO TAKE A CONSTRUCTIVE ROLE IN SITE
       REMEDIATION, INCLUDING ENTRY INTO AGREEMENTS WITH RESPONSIBLE
       PARTIES, HAS CREATED A LONG AND COMPLEX LAWSUIT AND INDICATES A
       COMPLETE DISREGARD FOR THE MANDATES OF CERCLA.

       EPA RESPONSE.  IN ACCORDANCE WITH GUIDANCE APPLICABLE AT THE TIME,
       EPA SENT NOTICE LETTERS IN 1983 TO POTENTIALLY RESPONSIBLE PARTIES
       TO GIVE THEM THE OPPORTUNITY TO PERFORM THE RI/FS FOR THE CALIFORNIA
       GULCH SITE.  ALL DECLINED TO DO SO.  NEVERTHELESS, THROUGHOUT EPA'S
       CONDUCT OF THE RI/FS, INTERESTED PARTIES REVIEWED INFORMATION AND
       SUBMITTED PROPOSED REMEDIES TO EPA.  EPA HAS HELD NUMEROUS MEETINGS
       WITH INTERESTED PARTIES, INCLUDING DEFENDANTS, TO OBTAIN INFORMATION
       ABOUT THE SITE AND TO HEAR THE VIEWS OF VARIOUS PARTIES.  EPA HAS
       CAREFULLY CONSIDERED THESE COMMENTS AND INCORPORATED VARIOUS ASPECTS



       OF PROPOSED REMEDIES INTO THE SELECTED REMEDY.  EPA PLANS TO ENTER
       INTO FORMAL SETTLEMENT DISCUSSIONS UNDER SECTION 122 FOR RESPONSIBLE
       PARTY PERFORMANCE OF THE SELECTED REMEDY.

    9. HECLA STATED THAT THE TIMING OF RELEASE AND THE COMMENT PERIODS ON
       THE PHASE I RI, THE FS, AND THE PROPOSED REMEDIAL ACTION PLAN
       STYMIED RESPONSIBLE PARTY COOPERATION IN THE BEST POSSIBLE REMEDY.
       SPECIFICALLY, HECLA NOTED THAT THE FS AND PROPOSED REMEDIAL ACTION
       PLAN WERE RELEASED DURING THE COMMENT PERIOD ON THE PHASE I RI AND
       THAT EPA PROVIDED ONLY A FEW WEEKS FOR PUBLIC REVIEW.

       EPA RESPONSE.  EVEN THOUGH A PUBLIC COMMENT PERIOD IS NOT REQUIRED
       BY CERCLA OR THE NCP, EPA HELD A 30-DAY COMMENT PERIOD ON THE PHASE
       I RI.  COMMENTS WERE DUE JULY 12, 1987.  EPA GRANTED ALL REQUESTS
       FOR EXTENSIONS OF TIME TO COMMENT ON THE RI.  THE FS WAS RELEASED TO
       DEFENDANTS FOR COMMENT ON JULY 6, 1987.  THE NCP REQUIRES A 21-DAY
       COMMENT PERIOD ON FSS.  HOWEVER, EPA HELD A 90-DAY COMMENT PERIOD ON
       THE YAK TUNNEL FS.  EPA BELIEVES THAT DEFENDANTS HAD AMPLE
       OPPORTUNITY TO COMMENT MEANINGFULLY.  INDEED, THE COMMENTS OF ONE
       DEFENDANT WERE NEARLY AS LONG AS THE FS ITSELF.

   10. HECLA COMMENTED THAT EPA IGNORED SUBSTANTIVE PUBLIC COMMENTS AT THE
       SEPTEMBER 1, 1987, PUBLIC MEETING IN DEVELOPMENT OF ITS PREFERRED
       ALTERNATIVE.

       EPA RESPONSE.  THE PROPOSED REMEDIAL ACTION PLAN, WHICH IDENTIFIED
       EPA'S PREFERRED ALTERNATIVE, WAS RELEASED IN AUGUST 1987, PRIOR TO
       THE PUBLIC MEETING ON SEPTEMBER 1.

   11. DURING THE PUBLIC MEETING, THE COLLEGIATE PEAKS CHAPTER OF TROUT
       UNLIMITED SUGGESTED THAT COPIES OF THE FS SHOULD BE SENT TO THE
       LIBRARIES IN BUENA VISTA, SALIDA, CANON CITY, AND PUEBLO.

       EPA RESPONSE.  EPA SENT COPIES OF THE FS TO THE LIBRARIES IN THOSE
       CITIES AND ADDED THE SUGGESTED RECIPIENTS' ADDRESSES TO THE
       CALIFORNIA GULCH MAILING LIST SO FUTURE DOCUMENTS WOULD BE SENT
       THERE AS WELL.

   12. THE COLLEGIATE PEAKS ANGLERS EXPRESSED DISAPPOINTMENT THAT THE
       AVAILABILITY OF THE PROPOSED REMEDIAL ACTION PLANS SENT TO THE BUENA
       VISTA, SALIDA, CANON CITY, AND PUEBLO LIBRARIES WAS NOT PUBLICIZED.
       THIS GROUP BELIEVES THAT THE PUBLIC WOULD HAVE HAD MORE INPUT IF EPA
       HAD ISSUED PUBLIC NOTICES IN THESE COMMUNITIES.

       EPA RESPONSE.  EPA WILL ENDEAVOR TO PROVIDE ADDITIONAL NOTICE TO
       THESE COMMUNITIES IN THE FUTURE.

   OTHER COMMENTS

    1. THE DEPARTMENT OF THE INTERIOR COMMENTED THAT CONSIDERATION MUST BE
       GIVEN TO THE IMPACTS ON MINERAL RESOURCES REMAINING IN THE LEADVILLE
       MINING DISTRICT.  THE DEPARTMENT CITED BUREAU OF MINES INFORMATION
       THAT DEPOSITS OF GOLD, SILVER, COPPER, LEAD, AND ZINC REMAIN IN THE
       LEADVILLE WORKINGS.  LEADVILLE MINING AND MILLING CORPORATION ALSO
       EXPRESSED CONCERN FOR THE FUTURE WORKINGS OF THE COMPANY AS WELL AS
       LEADVILLE CORPORATION AND HIGHLAND CONSOLIDATED MINING CORPORATION
       SHOULD THE WATER LEVELS WITHIN THESE OTHER MINES RISE DUE TO THE
       PLUGGING OF YAK TUNNEL.

       EPA RESPONSE.  PLUGGING OF ANY OR ALL PORTIONS OF THE YAK TUNNEL
       WILL NOT HALT RECOVERY OF REMAINING MINERAL RESOURCES.  HOWEVER,
       PRESENT OR FUTURE OPERATORS MAY NEED TO DEWATER THEIR FACILITIES.



       FOR EXAMPLE, THE PROPOSAL OF LEADVILLE CORPORATION DISCUSSED ABOVE
       INCLUDES INSTALLATION OF A TUNNEL PLUG, DEWATERING OF THE MINE
       WORKINGS, AND TREATMENT AND DISCHARGE TO BIG EVANS GULCH.

    2. LEADVILLE CORPORATION ASSERTED THAT WATER DRAINING FROM THE
       LEADVILLE CORPORATION'S PROPERTY INTO THE YAK TUNNEL IS CLEAN AND
       THAT IT HAS A VALUE THAT SHOULD NOT BE WASTED.

       EPA RESPONSE.  EPA HAS REVIEWED DATA PROVIDED BY LEADVILLE
       CORPORATION REGARDING WATER QUALITY IN THE VICINITY OF THE
       RESURRECTION WORKINGS, BUT HAS NOT COLLECTED ITS OWN DATA NOR
       INDEPENDENTLY VERIFIED THE DATA PROVIDED.  THE SELECTED REMEDY IS
       NOT EXPECTED TO AFFECT WHATEVER VALUE THIS WATER MAY HAVE AS A
       RESOURCE.

    3. ASARCO PRESENTED A SITE HISTORY IN ITS RESPONSE TO THE FS, INCLUDING
       A HISTORY OF THE LEADVILLE MINING DISTRICT AND THE YAK TUNNEL.

       EPA RESPONSE.  EPA HAS REVIEWED THE INFORMATION AND INCLUDED
       ASARCO'S COMMENTS IN THE ADMINISTRATIVE RECORD.  IN ADDITION, EPA
       INCORPORATED CERTAIN ELEMENTS INTO THE "SITE HISTORY" SECTION OF THE
       RECORD OF DECISION.

    4. MR. DON SEPPI OF LEADVILLE ASKED WHAT THE SCHEDULE IS FOR EPA'S
       IMPLEMENTATION OF THE YAK TUNNEL REMEDY.

       EPA RESPONSE.  THE SCHEDULE FOR IMPLEMENTATION OF THE YAK TUNNEL
       SELECTED REMEDY IS PRESENTED IN THE RECORD OF DECISION.

    5. ASARCO, HECLA, AND OTHERS MADE NUMEROUS COMMENTS ON LEGAL AND
       TECHNICAL MATTERS.

       EPA RESPONSE.  IN THIS RESPONSIVENESS SUMMARY, EPA SEPARATELY
       IDENTIFIED AND RESPONDED TO SIGNIFICANT COMMENTS, CRITICISMS, AND
       NEW DATA PRESENTED DURING THE PUBLIC COMMENT PERIOD.  EPA DOES NOT
       NECESSARILY AGREE WITH ANY COMMENT, CRITICISM, OR INFORMATION
       SUBMITTED FOR WHICH A SPECIFIC RESPONSE WAS NOT PREPARED.

                  IV. EXPLANATION OF DIFFERENCES BETWEEN THE
                     PROPOSED PLAN AND THE SELECTED REMEDY

   EPA IDENTIFIED ALTERNATIVE 5 AS THE PREFERRED ALTERNATIVE IN THE
   PROPOSED REMEDIAL ACTION PLAN FOR THE YAK TUNNEL OPERABLE UNIT.  THE KEY
   ELEMENTS OF THIS ALTERNATIVE WERE:

   1. REHABILITATION OF THE TUNNEL TO REDUCE THE PROBABILITY OF SURGE
      EVENTS AND TO ENSURE THE CONTINUED COLLECTION OF CONTAMINATED WATER;

   2. DIVERSION OF SURFACE WATER IN UPPER CALIFORNIA GULCH TO REDUCE
      INFILTRATION TO A PORTION OF THE YAK TUNNEL;

   3. SURGE PROTECTION AND SHORT-TERM TREATMENT PONDS TO MINIMIZE THE
      EFFECTS OF SLUDGE AND WATER SURGES THAT COULD OCCUR WHEN THE TUNNEL
      IS ENTERED FOR ONGOING FIELD INVESTIGATIONS AND REHABILITATION, AND
      TO REGULATE FLOW TO THE TREATMENT PLANT;

   4. A PHYSICAL TREATMENT PLANT INCORPORATING A
      NEUTRALIZATION-PRECIPITATION PROCESS; AND

   5. A STRUCTURE TO CONVEY TREATED WATER TO THE LOWER REACHES OF
      CALIFORNIA GULCH OR THE ARKANSAS RIVER.

   EPA ALSO RECOGNIZED THAT ALTERNATIVE 7 IN THE FS, WHICH INCLUDES PARTIAL



   PLUGGING OF THE YAK TUNNEL, HAD THE POTENTIAL TO DECREASE THE
   CONTAMINANT MASS LOADS AND THE QUANTITY OF WATER TO BE TREATED.
   THEREFORE, EPA RETAINED THE POSSIBILITY OF INCORPORATING A PLUGGING
   COMPONENT INTO THE REMEDY AT A FUTURE DATE.

   AS DISCUSSED PREVIOUSLY, EPA RECEIVED EXTENSIVE COMMENT ON THE PROPOSED
   PLAN AND HAS MODIFIED THE REMEDY TO ADDRESS MAJOR CONCERNS ABOUT TUNNEL
   REHABILITATION AND MAINTENANCE AND PERPETUAL OPERATION OF THE TREATMENT
   SYSTEM.  THE SELECTED REMEDY IS A LOGICAL OUTGROWTH OF THE REMEDY
   IDENTIFIED IN THE PROPOSED PLAN AND OTHER ALTERNATIVES DEVELOPED AND
   EVALUATED IN THE FS.  THE COMPONENTS OF THE SELECTED REMEDY WERE
   CONCEPTUALLY EVALUATED IN THE FS AND THE SELECTED COMBINATION OF ACTIONS
   WAS WELL WITHIN THE RANGE OF ALTERNATIVES THE PUBLIC COULD HAVE
   REASONABLY ANTICIPATED EPA TO BE CONSIDERING.

   THE PRIMARY DIFFERENCE BETWEEN ALTERNATIVE 5 AND THE SELECTED REMEDY IS
   THE INCLUSION OF A TUNNEL PLUGGING COMPONENT IN THE SELECTED REMEDY.  IN
   THE PROPOSED PLAN, EPA RETAINED THE POSSIBILITY OF PARTIAL PLUGGING, BUT
   IDENTIFIED FOUR CONCERNS ABOUT POTENTIAL EFFECTS OF PLUGGING.  THESE
   WERE CONCERNS ABOUT (1) PREDICTING THE EFFECTS OF TUNNEL PLUGGING BASED
   ON THE LIMITED DATA AVAILABLE ABOUT MINE WORKINGS AND HYDROGEOLOGICAL
   CONDITIONS, (2) THE INFLUENCE OF DEWATERING ACTIVITIES IN THE BLACK
   CLOUD MINE, (3) RISKS OF CONTAMINATING THE LEADVILLE WATER SUPPLY
   THROUGH MIGRATION OF CONTAMINATED WATER TOWARDS BIG EVANS GULCH, AND (4)
   EFFECTS ON FUTURE MINERAL RESOURCE DEVELOPMENT IN THE AREA.

   BECAUSE OF ISSUES RAISED AND INFORMATION PROVIDED DURING THE PUBLIC
   COMMENT PERIOD, EPA RE-EVALUATED ITS CONCERNS ABOUT TUNNEL PLUGGING.
   EPA DETERMINED THAT CONCERNS ABOUT GROUND WATER MOVEMENT, BLACK CLOUD
   OPERATIONS, AND THE LEADVILLE WATER SUPPLY COULD BE ADEQUATELY ADDRESSED
   THROUGH WATER CONTROL MEASURES, A PUMP AND TREATMENT SYSTEM, A
   COMPREHENSIVE MONITORING PROGRAM, AND CONTINGENCY PLANS.  IN ADDITION,
   EPA DETERMINED THAT TUNNEL PLUGGING WOULD NOT RESTRICT FUTURE RESOURCE
   DEVELOPMENT AS WATER COULD BE PUMPED FROM MINE WORKINGS AND TREATED.

                             V. REMAINING CONCERNS

   OPERABLE UNITS

   AS DISCUSSED PREVIOUSLY, EPA ANTICIPATES CONDUCTING RESPONSE ACTIONS FOR
   THE CALIFORNIA GULCH SUPERFUND SITE IN OPERABLE UNITS.  AN OPERABLE UNIT
   IS DEFINED IN THE NCP AS "A DISCRETE PART OF THE ENTIRE RESPONSE ACTION
   THAT DECREASES A RELEASE, THREAT OF RELEASE, OR PATHWAY OF EXPOSURE.".
   IMPLEMENTATION OF OPERABLE UNITS MAY BEGIN BEFORE SELECTION OF A FINAL
   REMEDIAL ACTION FOR THE SITE IF THE OPERABLE UNITS ARE COST-EFFECTIVE
   AND CONSISTENT WITH A PERMANENT REMEDY.

   EPA PLANS THREE OPERABLE UNITS FOR THE CALIFORNIA GULCH SITE:  THE YAK
   TUNNEL OPERABLE UNIT, AN OPERABLE UNIT ADDRESSING MINE WASTES AND
   EPHEMERAL DRAINAGES, AND THE OVERALL SITE REMEDY.  AN RI/FS HAS BEEN OR
   WILL BE PREPARED FOR EACH OPERABLE UNIT.

   REMEDY SELECTION FOR THE YAK TUNNEL OPERABLE UNIT HAS BEEN COMPLETED.
   THE ATTACHED RECORD OF DECISION DOCUMENTS EPA'S DECISION TO PLUG THE
   TUNNEL TO REDUCE METALS LOADING ON CALIFORNIA GULCH AND THE ARKANSAS
   RIVER.  THIS DECISION WAS BASED ON THE PHASE I RI AND THE YAK TUNNEL
   OPERABLE UNIT FS.  THE SECOND OPERABLE UNIT WILL COVER MINE WASTE EAST
   OF THE TOWN OF LEADVILLE, EXCLUDING THE SLAG PILES, AND EPHEMERAL
   DRAINAGES.  PREPARATION OF A PHASE II RI IS NOW UNDER WAY.  THE THIRD
   OPERABLE UNIT WILL ADDRESS OVERALL SITE REMEDIATION.  THIS WILL BE
   INITIATED AFTER COMPLETION OF THE NECESSARY STUDIES REQUIRED TO
   CHARACTERIZE THE NATURE AND EXTENT OF CONTAMINATION FOR THE REMAINING
   PORTION OF THE CALIFORNIA GULCH SITE.  GENERALLY, THIS INCLUDES



   INVESTIGATION OF AIR, RADIATION, AND ORGANIC CONTAMINATION.  IN
   ADDITION, ADDITIONAL CHARACTERIZATION OF SOIL, SEDIMENTS, AND SURFACE
   AND GROUND WATER WILL BE DONE.  EPA IS NOW PREPARING THE SCOPE OF WORK
   FOR THE PHASE II RI/FS.

   ENDANGERMENT ASSESSMENT

   A PRELIMINARY ENDANGERMENT ASSESSMENT (PEA), USING THE DATA COMPILED
   DURING THE PHASE I AND PHASE II RI OF THE CALIFORNIA GULCH SITE, WILL BE
   PREPARED TO CHARACTERIZE THE NATURE AND EXTENT OF THREATS TO PUBLIC
   HEALTH AND WELFARE AND THE ENVIRONMENT.  THE PEA WILL BE PREPARED
   PURSUANT TO ALL APPLICABLE EPA GUIDANCE AND WILL BE BASED ON ALL
   AVAILABLE DATA.  THE PEA WILL LEAD TO THE IDENTIFICATION OF DATA GAPS
   THAT NEED TO BE FILLED BY PHASE III RI SAMPLING.

   A COMPLETE ENDANGERMENT ASSESSMENT (EA) THAT SUMMARIZES THE CONTAMINANTS
   OF CONCERN, THE POSSIBLE PATHWAYS OF EXPOSURE, AND THE THREATS TO PUBLIC
   HEALTH OR WELFARE OR THE ENVIRONMENT POSED AT THE CALIFORNIA GULCH SITE
   WILL BE DEVELOPED FOLLOWING THE PHASE III RI.  MUCH OF THE DATA REQUIRED
   TO PERFORM THE COMPLETE EA WILL BE COLLECTED DURING PHASE III
   ACTIVITIES; HOWEVER, ADDITIONAL DATA, INCLUDING ALL STUDIES CONDUCTED AT
   THE SITE AND ALL THE DATA OBTAINED DURING THE PHASE I AND PHASE II RI
   WILL ALSO BE USED.



                                  APPENDIX A
                    LIST OF COMMUNITY RELATIONS ACTIVITIES

   - ONSITE INTERVIEW FOR COMMUNITY RELATIONS PLAN (OCTOBER 1985)

   - FACT SHEET ON SUPERFUND PROCESS (JANUARY 1985)

   - FIRST PUBLIC MEETING ON RI/FS PROCESS (FEBRUARY 7, 1985)

   - DRAFT COMMUNITY RELATIONS PLAN UPDATE (NOVEMBER 19, 1985)

   - PUBLIC MEETING ON RI/FS STATUS (DECEMBER 3, 1985)

   - FACT SHEET ON STATUS OF RI ACTIVITIES (APRIL 1986)

   - PUBLIC MEETING TO UPDATE STATUS OF RI/FS PROCESS (APRIL 7, 1986)

   - FACT SHEET ON YAK TUNNEL REMEDIAL ALTERNATIVES (JUNE 1987)

   - PUBLIC COMMENT PERIOD ON PHASE I RI REPORT (JUNE 9 THROUGH JULY 12,
     1987) (PROVIDED EXTENSIONS FOR COMMENT UPON REQUEST)

   - LETTERS TO DEFENDANTS ENCLOSING COPY OF PHASE I RI REPORT AND
     NOTIFYING THEM OF OPPORTUNITY TO COMMENT (JUNE 9, 1987)

   - LETTERS TO DEFENDANTS ENCLOSING COPY OF YAK TUNNEL FS REPORT AND
     NOTIFYING THEM OF OPPORTUNITY TO COMMENT (JULY 6, 1987)

   - PUBLIC COMMENT PERIOD ON YAK TUNNEL FS REPORT (JULY 7 THROUGH OCTOBER 5, 1987)

   - PRESS RELEASE ON OPPORTUNITY TO COMMENT ON YAK TUNNEL FS REPORT (JULY 7, 1987)

   - FACT SHEET MAILED TO OVER 100 PEOPLE ON YAK TUNNEL REMEDIAL
     ALTERNATIVES (JULY 1987)

   - LETTERS TO DEFENDANTS NOTIFYING THEM OF EXTENSION OF COMMENT PERIOD ON
     YAK TUNNEL FS REPORT (AUGUST 7, 1987)

   - PRESS RELEASE ON AVAILABILITY OF PROPOSED REMEDIAL ACTION PLAN FOR YAK
     TUNNEL (AUGUST 17, 1987)

   - LETTERS TO DEFENDANTS ENCLOSING COPY OF PROPOSED REMEDIAL ACTION PLAN
     FOR THE YAK TUNNEL OPERABLE UNIT AND NOTIFYING THEM OF OPPORTUNITY TO
     COMMENT (AUGUST 19, 1987)

   - FULL-PAGE NOTICE IN LEADVILLE HERALD DEMOCRAT ON BRIEF ANALYSIS OF
     PLAN AND ALTERNATIVE PLANS (AUGUST 20, 1987)

   - COPIES OF PROPOSED PLAN FOR YAK TUNNEL MAILED TO COMPLETE MAILING LIST
     AND INFORMATION CENTERS (JULY 1987)

   - COPIES OF ADMINISTRATIVE RECORD TO INFORMATION CENTERS (SEPTEMBER 15,
     1987)

   - LETTERS TO DEFENDANTS NOTIFYING THEM OF THE AVAILABILITY AND LOCATION
     OF THE INTERIM ADMINISTRATIVE RECORD FOR THE CALIFORNIA GULCH SITE
     (SEPTEMBER 24, 1987)

   - PRESS RELEASE (AUGUST 25, 1987) AND ARTICLES ON LOCATION AND
     AVAILABILITY OF ADMINISTRATIVE RECORD PUBLISHED IN LEADVILLE HERALD
     DEMOCRAT (OCTOBER 1, 1987), AND ROCKY MOUNTAIN NEWS (OCTOBER 2, 1987)

   - PUBLIC MEETING ON THE YAK TUNNEL FS REPORT (SEPTEMBER 1, 1987)



   - COPIES OF SEPTEMBER 1, 1987 PUBLIC MEETING TRANSCRIPTS TO ALL
     COMMENTERS AT THE PUBLIC MEETING AND TO INFORMATION CENTERS (FEBRUARY 1988)

                              ONGOING ACTIVITIES

   - MEETINGS WITH LAKE COUNTY COMMISSIONERS

   - MEETINGS WITH LEADVILLE CITY COUNCIL

   - RESPONSES TO REQUESTS FOR INFORMATION

   - RESPONSES TO QUESTIONS ABOUT SITE ACTIVITIES AND THE SUPERFUND PROCESS

   - MEETINGS WITH CONCERNED CITIZENS AND POTENTIALLY RESPONSIBLE PARTIES

   - INFORMATION CENTERS WITH TECHNICAL INFORMATION, STUDIES, AND, IN
     LEADVILLE, PLEADINGS FROM U.S. V. APACHE ENERGY AND MINERALS CO.



                                  APPENDIX B
                    YAK TUNNEL FEASIBILITY STUDY REVISIONS
                             CALIFORNIA GULCH SITE

    PAGE       LINE                     CORRECTION

   VII        2         TITLE FOR TABLE 1 SHOULD BE "COMPARISON OF
                        COMPOUNDS AND CRITERIA"

   X          23        "FERROOXIDANS" SHOULD BE "IRON-OXIDIZING BACTERIA"

   XVIII,     COL. 2,   "(ION CHANGE)" SHOULD READ "(ION EXCHANGE)"
              PP2, L3

   XVIII,     COL. 3    TO THE SENTENCE THAT ENDS "EFFECTIVENESS OF THE
              PP2, L11  PLUG...", ADD "AND ITS IMPACTS ON THE GROUNDWATER
                        SYSTEM AND OTHER MINE DRAINAGE TUNNELS, SUCH AS THE
                        LEADVILLE MINE DRAINAGE TUNNEL."

   XVIII      COL. 3    "BECAUSE A SIMILAR TREATMENT PLANT" SHOULD READ,
              PP6       "A SIMILAR TREATMENT PLANT"

   XIX        10        REPLACE "DEFORMATION" WITH "STRESS"

   XX         17-18     END SENTENCE AFTER "2 MIN.".

   XXI        18        "ELECTRONICS" SHOULD BE REPLACED WITH "ELECTRONS"

   XXXII      3         INSERT TITLE FOR TABLE 1; "COMPARISON OF COMPOUNDS
                        AND CRITERIA"

   2-7        14-18     "IRON (960 TO 15,500 MG/KG)" SHOUD READ "IRON
                        (9,600 TO 15,500 MG/KG)"; "ALUMINUM (1,920 TO
                        14,000 MG/KG)" SHOULD READ "ALUMINUM (1,920 TO
                        140,000 MG/KG)"

   2-10       FIG 2-3   TENNESSEE CREEK SHOULD HAVE BEEN LABELED.

   2-12       16-24     ADD A SENTENCE STATING THAT "ADDITIONAL STUDIES ARE
                        UNDERWAY WHICH WILL ENHANCE OUR UNDERSTANDING OF
                        METAL LOADINGS IN THE ARKANSAS RIVER.".

   2-13       FIG 2-4   ADD A NOTE THAT THE PERCENT OF CONTRIBUTION FROM
                        THESE SOURCES VARY SEASONALLY.

   2-15       30        "AT THE END" SHOULD READ "AT THE BEGINNING"

   3-2        13-23     THE DEPARTMENT OF THE INTERIOR NOTED THAT A THIRD
                        STUDY REPORT WAS COMPLETED. ALTHOUGH NEVER
                        FORMALLY PUBLISHED, A COPY HAS BEEN GIVEN TO THE
                        EPA BY THE BUREAU OF RECLAMATION.

   3-22       1         REPLACE "BY BIOACCUMULATION" WITH "FOR
                        BIOACCUMULATION"

   3-22       2         "(PAGES 3-2 TO 3-3)" SHOULD BE INSERTED AFTER "AS
                        PREVIOUSLY SUMMARIZED"

   4-12       TABLE     A REVISED TABLE IS ATTACHED.
              4-2

   7-11       13        REFERENCE TO "TABLE 7-2" SHOULD READ "FIGURE 7-2"



   7-12       FIG 7-1   DISCHARGE FROM YAK TUNNEL TO CALIFORNIA GULCH
                        SHOULD BE "5" AND TOTAL FLOW IN THE GULCH SHOULD
                        BE "135.".

   8-12       COLS 4    FIRST ENTRIES SHOULD BE SWITCHED.
              AND 5

   8-32       TABLE     HEADINGS SHOULD BE FIXED SO THAT SECOND HDS COLUMN
              8-7       FALLS UNDER ALTERNATIVE 7

   8-40       5         "123.9 MILLION" SHOULD READ "$23.9 MILLION".

   8-41       5         INSERT "AND TO ENSURE THERE ARE NO ADVERSE IMPACTS
                        TO FACILITIES SUCH AS THE LEADVILLE MINE DRAINAGE
                        TUNNEL." AFTER "EFFECTIVENESS OF THE PLUG.".



                                    TABLE 1
               COMPARISON OF METALS CONCENTRATIONS IN YAK TUNNEL
                   DISCHARGE TO AMBIENT WATER QUALITY CRITERIA

                                  CONCENTRATIONS
                                       (PPB)
                     AMBIENT WATER
                 QUALITY CRITERIA (A,B)     RANGE DETECTED IN THE
    METAL         ACUTE        CHRONIC       YAK TUNNEL EFFLUENT

   CADMIUM          3.9           1.1              195-520
   COPPER          18            12               731-5,730
   LEAD            82             3.2               9-117
   ZINC           120           110            50,100-101,000

   (A) SEE APPENDIX C OF THIS ROD FOR DETAILED DISCUSSION OF AMBIENT WATER
       QUALITY CRITERIA

   (B) VALUES ASSUME HARDNESS OF 100 MG/L CACO3

   SOURCE:  EPA, 1987A.



                                    TABLE 2
          COMPARISON OF RANGES OF METALS CONCENTRATIONS WITH AMBIENT
               WATER QUALITY CRITERIA AT SIX LOCATIONS ALONG THE
                        MAINSTREAM OF CALIFORNIA GULCH

   CRITERIA AND                  CONCENTRATIONS
     SAMPLING                         (PPB)
     LOCATIONS     CADMIUM    COPPER       LEAD         ZINC

   AMBIENT WATER
      QUALITY
    CRITERIA (A)

   ACUTE             3.9        18          82           120
   CHRONIC           1.1        12          3.2          110

   LOCATION

   SW-3A            56-390   254-4,280   9.5-239     5,060-75,000
   SW-4            178-395   810-3,980    32-270    50,390-75,900
   SW-4A           200-285   778-1,390    52-55      6,440-56,100
   SW-7             82-382   174-3,620   105-3,500  27,310-76,600
   SW-9            105-384   441-3,470   146-4,740  27,000-77,300
   SW-12            62-290    26-2,560    16-2,860  20,170-57,800

   (A) VALUES ASSUME HARDNESS OF 100 MG/L CACO3

   SOURCE:  EPA, 1987A.



                                    TABLE 3
                  COMPARISON OF METALS CONCENTRATIONS IN THE
              ARKANSAS RIVER WITH AMBIENT WATER QUALITY CRITERIA

               AMBIENT WATER                    ARKANSAS RIVER
              QUALITY CRITERIA                  CONCENTRATIONS
              CONCENTRATIONS (A)                     (PPB)
                    (PPB)          SAMPLE      ABOVE         BELOW
    METAL     ACUTE     CHRONIC     DATE     CONFLUENCE    CONFLUENCE

   CADMIUM      3.9        1.1     11/84        BDL (B)       BDL
                                    3/85        BDL            23
                                    6/85        BDL           BDL
                                    9/85        BDL             5.8
                                   11/85        BDL             5.7

   COPPER      18         12       11/84         12           BDL
                                    3/85          3.8         189
                                    6/85          4            29
                                    9/85          4.6          37
                                   11/85          6            24

   LEAD        82          3.2     11/84        BDL           BDL
                                    3/85        BDL           439
                                    6/85        BDL            25
                                    9/85        BDL             6.8
                                   11/85        BDL             9.7

   ZINC       120        110       11/84        331         1,625
                                    3/85        637         5,630
                                    6/85        132           709
                                    9/85        353         2,060
                                   11/85        391         1,870

   (A) VALUES ASSUME HARDNESS OF 100 MG/L CACO3
   (B) BDL = BELOW DETECTION LIMIT

   SOURCE:  EPA, 1987A.



   (ATTACHMENT)
                                   TABLE B-1
                BASIS FOR CAPITAL AND OPERATING COST ESTIMATES

           COST ITEMS                              COMMENTS

   TUNNEL REHABILITATION        ESTIMATE BASED ON EXPERIENCE WITH OTHER
                                TUNNEL REHABILITATION PROJECTS

   SHAFT AND HOIST              ESTIMATE BASED ON DISCUSSIONS WITH MINING
                                CONSTRUCTION COMPANIES

   VENTILATION AND LIGHTING     ESTIMATE BASED ON EXPERIENCE WITH OTHER
                                UNDERGROUND PROJECTS

   CONCRETE CHANNEL AND         ESTIMATE BASED ON A NOMINAL 10-FOOT
   FLOOD DIVERSION              CHANNEL WIDTH AND CONCRETE AT $300/YD3
                                INCLUDING EXCAVATION, FORMING, CONCRETE,
                                FINISHING, AND BACKFILL WHERE APPROPRIATE

   SHAFT SEALING                ESTIMATES BASED ON EXPERIENCE WITH SHAFT
                                SEALING

   MONITORING SYSTEM            ESTIMATES BASED ON SIMILAR EXPERIENCE ON
                                OTHER PROJECTS

   WATER TREATMENT SYSTEM       ESTIMATE BASED ON SIMILAR EXPERIENCE ON
                                OTHER PROJECTS

   PIPING AND MISCELLANEOUS     LUMP SUM ESTIMATE

   LIME EQUIPMENT               LUMP SUM ESTIMATE

   FENCE                        COST BASED ON 1982 DODGE COST HANDBOOK AND
                                ADJUSTED FOR INFLATION

   GROUTING                     ORDER-OF-MAGNITUDE ESTIMATE BASED ON
                                TYPICAL COSTS FOR FOUNDATION GROUTING AT
                                EMBANKMENT DAMS

   POWER SUPPLY                 ESTIMATE BASED ON EXPERIENCE WITH OTHER
                                PROJECTS

   MAINTENANCE COSTS            BASED ON INDUSTRY OPERATING STUDIES FROM
                                PETERS AND TIMMERHAUS

   OPERATING SUPPLIES           BASED ON INDUSTRY OPERATING STANDARDS FROM
                                PETERS AND TIMMERHAUS

   OPERATING LIFE               TEN-YEAR LIFE FOR MECHANICAL PARTS OF
                                TREATMENT FACILITIES IS ASSUMED. ALL CIVIL
                                (CONCRETE AND SOIL) STRUCTURES ASSUMED TO
                                HAVE A 50-YEAR LIFE.



   (ATTACHMENT)
   TABLE 1. NUMERIC INORGANIC CHEMICAL-SPECIFIC ARARS (PPB)

                       MCLS (1)  AMBIENT WATER QUALITY CRITERIA (2)
                                    ACUTE (3)  CHRONIC (4)

   ARSENIC             50           360        190

   BARIUM              1000

   CADMIUM             10           3.9 **     1.1 **

   CHROMIUM            50

      III                           1700 **    210 **

      VI                            16         11

   COPPER              1000 *       18 **      12 **

   CYANIDE                          22         5.2

   FLUORIDE            2000 *

   IRON                300 *                   1000

   LEAD                50           82 **      3.2 **

   MANGANESE           50 *

   MERCURY             2            2.4        0.012

   NICKEL                           1400 **    160 **

   NITRATE             10000

   SELENIUM            10           20         5.0

   SILVER              50           4.1 **

   SULFATE             250000 *

   ZINC                5000 *       120 **     110 **

    * SECONDARY MAXIMUM CONTAMINANT LEVELS
   ** HARDNESS DEPENDENT. VALUE SET AT HARDNESS OF 100 MG/L CACO3

   1. MAXIMUM CONTAMINANT LEVELS. THESE INCLUDE NATIONAL PRIMARY DRINKING
   WATER REGULATIONS, 40 C.F.R. SECTION 141.11(B) (1987) (MAXIMUM
   CONTAMINANT LEVELS FOR INORGANIC CHEMICALS), AND NATIONAL SECONDARY
   DRINKING WATER REGULATIONS, 40 C.F.R. SECTION 143.3 (1987) (SECONDARY
   MAXIMUM CONTAMINANT LEVELS FOR INORGANIC CHEMICALS). THE STATE MAXIMUM
   CONTAMINANT LEVELS ARE IDENTICAL TO THE FEDERAL LEVELS. SEE COLORADO
   PRIMARY DRINKING WATER REGULATIONS, 5 COLO. CODE REGS. 1003-1 (1981)

   2. AMBIENT WATER QUALITY CRITERIA VALUES FOR FRESHWATER AQUATIC LIFE ARE
   TAKEN FROM EPA'S "QUALITY CRITERIA FOR WATER 1986" (MAY 1986) (AND
   UPDATE #2 DATED MAY 1, 1987) AND "AMBIENT WATER QUALITY CRITERIA FOR
   SELENIUM-1987 (SEPT. 1987)

   3. THESE CRITERIA ARE THE ONE-HOUR AVERAGE CONCENTRATIONS THAT ARE NOT
   TO BE EXCEEDED MORE THAN ONCE EVERY THREE YEARS ON AVERAGE



   4. THESE CRITERIA ARE THE FOUR-DAY AVERAGE CONCENTRATIONS THAT ARE NOT
   TO BE EXCEEDED MORE THAN ONCE EVERY THREE YEARS ON AVERAGE.



   (ATTACHMENT)
                               REVISED TABLE 4-2
                CONTAMINANT-SPECIFIC DEGREE OF CLEANUP CRITERIA

                                                         AQUATIC LIFE
                            DRINKING  WATER      WATER QUALITY CRITERIA (A)
                        MCL (B)         MCLG (C)              (UG/L)
                        (MG/L)         (MG/L)        ACUTE          CHRONIC

   ARSENIC             0.050          0.050          360             190
   BARIUM                1.0            1.5           --              --
   CADMIUM             0.010          0.005          3.9(+)          1.1(+)
   CHROMIUM (TOTAL)       --           0.12           --              --
      +6                0.05             --           16              11
      +3                  --             --        1,700             210
   COPPER            1.0 (D)            1.3           18              12(+)
   IRON              0.3 (D)             --           --           1,000
   LEAD                0.050          0.020           82             3.2(+)
   MANGANESE            0.05             --           --              --
   MERCURY             0.002          0.003          2.4            0.012
   NICKEL                 --             --        1,400(+)          160(+)
   SELENIUM             0.01          0.045          20              5.0
   SILVER              0.050             --          4.1(+)
   ZINC                  5.0             --          120             110

   (A) CLEAN WATER ACT; 40 CFR PART 131, FOR PROTECTION OF AQUATIC LIFE;
       EPA, QUALITY CRITERIA FOR WATER 1986 (MAY 1986); HARDNESS DEPENDENT
       CRITERIA LISTED AT HARDNESS = 100 MG/L CACO3. EPA, AMBIENT WATER
       QUALITY CRITERIA FOR NICKEL -- 1986 (SEPTEMBER 1986). EPA, AMBIENT
       WATER QUALITY CRITERIA FOR ZINC -- 1987 (MARCH 1987). EPA, AMBIENT
       WATER QUALITY CRITERIA FOR SELENIUM -- 1987 (SEPTEMBER 1987)

   (B) SAFE DRINKING WATER ACT, 40 CFR PART 141, SUBPART B

   (C) SAFE DRINKING WATER ACT, FEDERAL REGISTER, VOL. 50, NO. 219,
       NOVEMBER 13, 1985, P. 47022

   (D) SECONDARY MCLS

   NOTE:  HARDNESS DEPENDENT; 100 MG/L CACO3 EQUIVALENTS VALUE LISTED.


